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(OrFictaL NOTICE.] 
Wrinkle Department, Pacific Coast Gas Association. 





MERCED, CAL., March 11, 1898. 

To the Members of the Pacific Coast Gas Association: At the last 
meeting of the Pacific Coast Gas Association to me was delegated the 
duty of collecting and presenting any matter, in the shape of original 
ideas or special devices, which may come under the head of ‘‘ Wrinkles,” 
to be presented in proper form for the benefit of the Association at the 
next regular assembly. 

Many of our members having charge of gas plants on the Coast have 
many plans, that are practical, handy and labor-saving, which many 
others by force of circumstances have never séen, but who, on presen- 
tation of the device, drawn and described, or through the medium of 
our official organ (the AMERICAN Gas LIGHT JOURNAL), would gladly 
embrace the opportunity, and put into practice a plan very beneficial— 
which perhaps had been in use in some obscure place many years, used 
exclusively by one man—that would, when given daylight, benefit the 
whole gas fraternity. 

On reading this communication, please see if you have not forgotten 
something in the shape of a ‘‘ Wrinkle,” that is doing good service in 
your works, that would be of great importance to the Association. 
Your answer to this will greatly oblige. 

GrorGE H. HoLiines, 
Editor ‘‘ Wrinkle” Department. 








(Special Editorial Correspondence. | 
THE TWENTY-FIRST ANNUAL MEETING OF THE 
WESTERN GAS ASSOCIATION. 
ijn 
RussELL Hovss, Detroit, Micu., May 18th, 1898. 

Dear JOURNAL: The first day’s sessions of the coming-of-age meeting 
of the sturdy Western Gas Association have been successfully com- 
pleted, and the preliminaries thereto and the records thereof were some- 
thing on this order: The Eastern delegation, after a very pleasant 
journey, reached Detroit shortly after noon of yesterday, and were 
greeted at the depot by a select division of the Entertainment Com- 
mittee, headed by President Lynn, Colonel Croul and private Baxter, 
who escorted us to a specially reserved trolley car, for transportation to 
the Russell House. The front seats of the car were occupied by five 
German musicians, who manipulated to the best of their ability brass 
horns of one sort or another. One of the Entertainment Committee 
explained that the band had formerly a large membership, but the 
people of the city had gradually ‘ killed them off.” The Russell House 
was reached in due time, and even then its lounging rooms and corridors 
were plentifully dotted with gas men from almost everywhere. Con- 
versation and interviewing reveal the fact that the Western gas men 
are pretty well satisfied over the state of trade, substantial gains being 
frequently reported A good night’s rest under Mine Host Chittenden’s 
hospitable roof put everybody in right trim to go on with the regular 
business of the meeting. The room selected for holding the sessions 
was the Ladies’ Ordinary, on the second floor of the hotel, and it suited 
its use to the satisfaction of all. At 10:20 a.m., President Lynn called 
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the meeting to order and introduced the Mayor of the city (Mr.Wm. C. 
Maybury), who welcomed the Association in hearty fashion and ex- 
tended to the delegates the *‘ freedom of Detroit.” Capt. W. H. White, 
in his usual suave method and witful speech, acknowledged the Mayor’s 
courtesy. The regular order of business was then taken up. Vice- 
President Thompson assumed the Chair while President Lynn read his 
inaugural address. It was quite like its author, practical and to the 
point, and it was listened to with close attention. President Lynn, on 
reassuming the guiding reins, here appointed some special committees, 
after which many new members were elected. A feature of this pro- 
ceeding was the election to honorary membership of Mr. Charles H. 
Nettleton, of Birmingham, Conn. After the new membership had been 
introduced (Mr. Wm. McDonald ‘‘ doing the honors,”) the report of 
the Board of Directors was read. It showed that another paper, in 
addition to those regularly listed in the preliminary official notices, had 
been submitted. It was by Mr. Frederick Egner, and its title was, 
‘*: Hindrances to the Adoption of Inclined Retorts in America.”” The 
report recommended the adoption of the amendment to the Constitution, 
proposed last year by Mr. Chollar, to permit associate members to have 
the right to vote, and also advised that the proceedings of the Associa- 
tion be published in book form, the volumes to commence with the 
records of 1896-97-98, the records of the prior years to be published 
later on, as speedily as the funds at the disposal of the Association 
would admit. The report of Secretary and Treasurer Dunbar was in- 
cluded in the report of the Directors. The vote on the suggested con- 
stitutional amendment was put over to a later hour, and the balance of 
the report was adopted, after which a recess was ordered. The attend- 
ance right from the earliest was excellent and thoroughly representa- 
tive. 

When President Lynn ed the meeting to order 135 members 
and guests listened to his tondhncement The Association reconvened 
at 2 P.M., and the proceedings were commenced by the reading of the 
paper, by Mr. George H. Harper, of Altoona, Pa., who addre:sed him 
self to the matter of ‘* The Enrichment of Coal Gas.” The paper was 
in Mr. Harper’s best method, which is virtually saying that it was 
practical, lucid and interesting. A feature of the discussion of the paper 
was the presentation by Mr. W. W. Goodwin of a written contribution 
on the enrichment of coal gas by acetylene. The veteran’s lines were 
read by Capt. White, and Mr. Goodwin’s deductions from his experi- 
m:nts on the line indicated added greatly to the value of the debate in 
hand. Mr. C. W. Blodget, of Brooklyn, N. Y., then read a well put 
t gether paper, on ‘‘ The Use of Gas for Purposes Other than Lighting,” 
which provoked an extremely practical exchange of opinion regarding 
the best means of extending the gas trade. Mr. C. H. Raynor, of 
Adrian, Mich., followed with his timely notes on ‘“‘ The Prepayment 
Meter.” His paper brought on another very interesting discussion, the 
weight of which was altogether in favor of the placing of the coin-col- 
lecting automatic gas measurer. General Harbison, however, dissented 
:omewhat from the ruling sentiment of the discussion. The paper by 
Mr. T. D. Miller, of Dallas, Texas, on ‘* Recent Developments in Texas 
o* Interest to Gas Men,” next occupied the attention of the members, 
after which the Association adjourned until 8 p.m. The evening session 
was held for the purpose of electing office bearers for the ensuing year, 
and the following was the outcome of the balloting : 


President—Mr. Geo. T. Thompson. 

First Vice-President—Mr. I. C. Copley. 

Second Vice-President—Mr. Wm. McDonald. 

Directors, to serve two years—Messrs. Eugene Printz, T. D. Miller, 
Howard Slater and Irvin Butterworth; toserve out the unexpired term 
of Mr. Wm. McDonald, Mr. James Forbes. 


Messrs. Thompson, McDonald and Dunbar made clever speeches in 
acknowledgment of ‘‘ the honors put upon them,” after which the first 
day’s sessions were declared at an end. The ‘rainy season ” was al- 
most as much in evidence in Detroit to day as it has been in evidence in 
the East for the past three weeks, but all the water in the great lakes 
would not be enough to even dampen the interest shown by the mem. 
bers in making the coming-of-age meeting of the Western a rousing 
success.—C, 
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RusseLt House, May 19th. 
Although I am preparing this for transmission at 2 P.M., it is never- 
theless a fact that all the technical business of the meeting has been fin- 
ished ; nor was a number on the programme slighted, which goes to 
show how clever a presiding officer Mr. Lynn proved himself, and how 
attentively the members held totheir work. The session was begun in rain 
but ended in sunlight, which augurs well for the comfort of the fair sex 











(many of whom graced the meeting with their presence), who are this 
afternoon to make a trip on the steam yacht Cynthia around beautiful 
Belle Isleand down the river, landing at the Detroit Stove Works, thence 
back to the Russell House on special trolley cars. The first paper read 
this morning was that by Mr. Bankson Taylor, of St. Paul, Minn.,who 
related an interesting experience of an “‘ Ignition of Gas by Static Elec- 
tricity.” Milwaukee, Wis., was then selected as the next place of meet- 
ing, and the following routine business was transacted : Acceptance of 
the report of Committee on President’s Address, adoption of the consti- 
tutional amendments previously noted in my dispatches of yesterday, 
reading of letters regretting the inability of the writers to be present at 
the meeting ; final roll call—which showed a total attendance of 160 ; 
report of Committee on Memorials—this was adopted by a rising vote, 
and the election of 10 additional new members. The round-up of mem- 
bers elected this year (24 active and 7 associate) shows betier than any 

thing else could the vitality and worth of the Western Gas Association 
in its relation towards progress in the gas industry. The paper list was 
again taken up, Mr. O. O. Thwing, of St. Louis, Mo., reading an excel- 
lent number on ‘‘ Methods of Estimating Values of Gas Liquors.” The 
discussion on Mr. Thwing’s paper was followed by the paper by Mr. 
Frederick Egner, of Norfolk, Va., who gave a sensible and connected 
report or statement of some ‘‘ Hindrances to the Adoption of Inclined 
Retorts in America.” That the inclined retort system is taking firm 
hold in thoughtful gas engineering minds on this side of the water was 
well shown in the discussion of Mr. Egner’s paper. Editor E. H. Jen- 
kins, of Buffalo, N. Y., was then called upon to smooth out his budget 
of ‘‘ Wrinkles,” which he did to the complete satisfaction of his hear- 
érs. In fact, so well was it held that his work had been thoroughly 
done, that the Association paid him the unusual compliment. of a rising 
vote of thanks. The paper by Mr. George T. Thompson, of New York, 
entitled, ‘‘ Some English Correspondence upon Isolated Generators for 
Bench Firing,” was read. It led to a rousing discussion, in which 
many differing opinions were expressed, that eventually terminated in 
the appointment of a committee directed to compile information on 
heating settings by means of outside generators, the committee to 
report at the meeting next year. The report of Committee on Final 
Resolutions was then disposed of, and the Association adjourned, to 
come together again at 11 A.M. to-morrow, which is the hour named to 
board the boat for the proposed excursion through Lake St. Clair and 
the balance of the exceedingly interesting route laid out by the Enter- 
tainment Committee.—C. 





Russe_t House, May 20, 1898. 


| Dear JouRNAL: The boat ride of yesterday afternoon was a complete 
success, not a thing happening to mar the thorough enjoyment of those 
who participated in it. Although in these dispatches I have not said 
much about the social side of the meeting, it is nevertheless true that 
the Entertainment Committee has seen to it in every way that those 
present have not had a dull waking moment. At this time (10:30 a.m.) 
the steamboat Promise is being boarded by the voyagers who propose 
to share in the Western’s outing, a scant outline of which was given in 
my closing lines of yesterday. The skies are cloudy and the tempera- 
ture is high, but the spirits of the voyagers are full of strength in the 
belief that rain will not weaken their ardor.—C. 








Nores.—At the annual meeting of the Lawrenceburg (Ind.) Gas 
Company the officers chosen were : President, George Roberts ; Vice- 
President, T. W. Isherwood ; Secretary, S. Isherwood ; Treasurer, D. 
Isherwood ; Supt., Jas. Isherwood—quite a family affair.——The Suf- 
folk County Gas Company, of Bay Shore, L. I., was sold at receiver's 
sale on the 14th inst. The property was bought in by Messrs. Street, 
Wykes & Co., for the bondholders, A new Company is now forming, 
to be called the Suffolk Gas and Electric Light Company, for the pur- 
pose of absorbing the existing electric light and gas plants at Bay 
Shore.——The Jenkintown (Pa.) Borough Council has agreed to permit 
the Jenkintown and Cheltenham Gas Company to pipe the town.—— 
The proprietors of the Leavenworth (Kas.) Light and Heating Company 
have agreed to make a net rate of $1 per 1,000 cubic feet, the concession 
to date from June 1st.——Some days ago, Judge Morrow, in the United 
States Circuit Court, San Francisco district, dismissed the bill of com- 
plaint and taxed the costs to the plaintiffs, in the suit of the Union Gas 
Engine Company, M. M. Barrett and J. F. Daly, against John E. Dook. 
It was alleged that the defendant infringed the Barrett and Daly patent 
for apparatus to ignite gas in gas engines by means of an electric spark. 
The Judge decided that as this device was anticipated the patent was 
void for want of novelty. 
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Economical Methods of Raising Steam in Gas Works. 
re 


[A paper read by Mr. C. D. Drury, of Sunderland, before the North 
of England Gas Managers’ Association. ] 


Engineers and managers of gas works often have it cast up against 
them that they, who are always urging the use of gas engines among 
manufacturers, do not themselves use them—or, at any rate, employ 
them only to a very limited extent. If gas companies, it is said, who 
can have their gas at cost price, do not use it as their motive power, 
how can the public in general be expected to take it up? 

While sympathizing with these sentiments to a large extent, the 
cause for the reproach is not difficult to find. Steam is an absolute 
necessity in a gas works of any size. It is required for steaming out 
the mains and various portions of the works plant, and also in connec- 
tion frequently with the. revivification in situ of oxide of iron in puri- 
fiers, and, where sulphate of ammonia is manufactured, for boiling 
the liquor. In winter, of course, its usefulness is increased, as there is 
the meter house to maintain at an even temperature and also the pre- 
vention of freezing in the Jutes of purifiers and gasholders, etc. These 
uses for steam are, however, more or less intermittent; and it is 
found more economical and practicable, since boilers are required, to 
make them large enough to provide steam for the daily requirements— 
such as the driving of exhausters, pumps, etc.—as well. Also the grow- 
ing practice among gas engineers of manufacturing water gas on their 
works increases the demand for steam ; and thus it comes to pass tinat 
even in newly constructed works, in spite of the adaptability of gas en- 
gines and the great improvements that have been made in them, steam 
is still employed as the great motive power. 

But there is another point of view from which to look at this question 
of steam using, and one which, in my opinion, is most important—viz., 
the cheapness with which steam can be raised in gas works. A certain 
quantity of dirty or small fuel is, like the poor, always with us; and 
this is either valueless and has to be carted away—perhaps at consider- 
able cost—or commands so small a price as to be practically unremun- 
erative. This can and should be used for raising steam. Now, what 
is the fuel which can be dealt with as suggested ? 

First of all—and there should not be much of this class in a well 
regulated gas works, although it mounts up when taken over a year’s 
working—there is the coke swept up in the yard, or thrown up from 
the railway siding, or picked out from the furnace ashes. It is not ad- 
visable to mix this with the best coke, as it is generally small, wet and 
dirty, and leads to tiresome complaints on the part of customers. In 
many cases, too, the pan breeze screened from the furnaces is added ; 
and this, of course, reduces the cost of carting away the residual ashes. 
But unless there is ample accommodation for carrying on the opera 
tion, this process is somewhat inconvenient. 

Next there is the coke breeze, which rarely fetches more than 37 cents 
per ton, and except in a few favored localities is very difficult to dispose 
of. When burnt, however, by means of a forced draught in a special 
furnace, of which there are several varieties in the market, it forms an 
excellent fuel for boiler purposes. No attempt will be made to describe 
a breeze burning furnace in detail, as no doubt every member of this 
Association has either seen them in operation or has one or more of 
them at work himself. I regret that I am unable from practical ex- 
perience to give any figures showing the working results of any such 
furnace. I understand, however, that an evaporative duty of from 5 
to 7 pounds of water per pound of breeze is claimed for them; and 
there is little doubt that where a plentiful supply of breeze exists—and 
such, of course, is the case in gas works—the outlay necessary for a 
breeze furnace is a profitable one. 

A third method of raising steam economically (and the description 
of this is really the essence of this paper) is that of heating the boiler 
by means of the waste gases from the retort settings. And here I would 
beg leave to mention that, in bringing this method before the notice of 
the members of the Association, I make no claim for originality or for 
the introduction of anything novel. I merely wish to refresh their 
memories on the subject, and to draw their attention to the simplicity 
and economy of the process. I quite anticipate that many present will 
consider this plan of raising steam obsolete, since, owing to the very 
general adoption of regenerative (or more properly, recuperative) fur- 
naces, there is not sufficient heat in the gases leaving the setting for the 
purpose ; and also that it will be said that it is more desirable to utilize 
as far as possible all the furnace heat in the setting itself, than to pro- 
duce more than is required and use the balance for some other purpose. 
To this I, to a great extent, agree, as I am a firm believer in the advan- 
tages and merits of generator, if notregenerative, furnaces—especially 
on the points of use in regulating the heats and increased life on the 








retorts. But for all that, there are many works where it is not exped- 
ient or advisable to convert a whole retort house of direct fired settings 
to the more improved principle, especially if the existing furnaces are 
doing good work. 

In the works at Sunderland under my charge, the whole of the set- 
tings are on the direct fired principle; but in spite of this fact, the 
amount of coke (not coke and breeze) sold per ton of coal carbonized 
amounts to 103 ewt. taken over a year’s working. This result is largely 
due to the fact that the greater part of the steam used on the works is 
raised in boilers heated by the waste furnace gases, by which means 
the settings affected are, in a sense, converted into the regenerative 
type. There are at present three boilers heated in this manner, and a 
fourth is in course of erection. Of the three, two are tubeless, cylin- 
drical, egg-ended boilers, 4 feet in diameter and 36 feet long, while the 
third is a Lancashire boiler 27 feet long. Experience shows that the 
latter type is by far the most efficient. 

The system of overhead gas fired boilers was inroduced into the 
Sunderland works by one of my predecessors, Mr. J. T. Jolliffe, a for- 
mer member and Past-President of this Association ; and with a few 
modifications, the system is still worked in the same manner. 

A glance at the diagram on the wall will show that the boiler is 
hung, so as to prevent its weight being carried by the arches of the set- 
tings, and thereby distorting them, from cross girders supported by 
cast iron columns rising from the ground on each side of the bench ; 
the only extra weight falling on the beds being that of the walls en- 
closing the boiler flues. The bench over which the boiler is suspended 
consists of nine settings of eight through retorts each, of which the arches 
are 8 feet wide by 19 feetlong. Of these nine settings, seven are connected 
to the flues of the boiler. It is found that the waste gases from four 
settings are sufficient to work the boiler satisfactorily. But, of course, 
better results can be obtained with the heat from seven beds; and this 
arrangement allows of the settings being let down in two's and three’s 
for repairs, without laying off the boiler. The course of the waste 
gases is from the main flue through the tubes returning under the bot- 
tom of the boiler to the chimney. Dampers are provided for bye-pass- 
ing the boiler altogether, when it is required to lay it off for cleaning, 
etc., in which case the gases pass away direct to the chimney. 

The dimensions of the boiler are as follows: Length, 27 feet ; diam- 
eter, 7 feet ; the two tubes being 2 feet 6 inches diameter. There are 
no cross tubes. The following fittings are provided : One 3-inch dead 
weight safety valve ; one compound steam and low water safety valve; 
one 6-inch steam stop valve ; one 24-inch feed valve ; one 24-inch blow 
out valve ; one steam pressure gauge ; two glass water gauges, placed 
so that when the water in the boiler is 3 inches above the tubes it is 
just in sight in the glass ; one 3-inch brass tester cock ; one manhole ; 
and one mudhole. There are, of course, no fusible plugs, as they 
would be quite useless in this case. A small duplex feed pump is fixed 
in the retort house, close to the boiler, for supplying the water; and 
the gauge glasses are placed in such a position that they can be easily 
seen by the retort house foreman, in whose charge the boiler is placed, 
and who is paid a nominal sum for looking after it. His duties consist 
in regulating the feed water supply, and in sludging the boiler once 
per shift. 

The cost of such a boiler erected and set is as follows: Boiler and 
fittings, $1,350 ; columns and girders, $630 ; erecting and setting, about 
$650 ; feed pump, about $120—or a total of $2,750. The extra cost of 
suspending is, of course, much more than compensated for by the fact 
that no house or chimney is required to be erected. 

A number of experiments were made to ascertain how much work 
could be got out of this boiler when the waste gases from seven settings 
were being passed under it, with the following result : 


Duration of tent... 2.5... .cedeces 7 8 hours. 

Water evaporated .................- 1,890 gallons. 
Temperature of feed water.......... 48° F. 

Average pressure of steam .......... 32 pounds per sq. inch. 


In other words, in 8 hours 18,900 pounds of water were raised from 
48° to 2674° F., and evaporated at this temperature. The next step was 
to find the amount of coke which would have been necessary to do this 
work ; and not considering it sufficiently satisfactory to assume an 
evaporative duty per pound of coke, experiments on the same lines as 
the preceding were made with a hand-fired Cornish boiler 20 feet long 
by 5 feet 6 inches diameter—diameter of tube, 3 feet. Results were as 


follows : 
Detietcet tethics «x... civcsiedveces 8 hours. 
Water evaporated ..............200- 1,870 gallons. 
Temperature of feed water......... . 52.5° FB. 
Average pressure of steam.......... 30.5 lbs. per sq. in. 
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Or in eight hours 18,700 pounds of water were raised from 52}° to 274}° 
F., and evaporated at this temperature. The amount of coke consumed 
during the period was carefully weighed, and proved to be 1 ton 21 
pounds, from which it was found that 8.27 pounds of water were raised 
through 222° F. and evaporated by 1 pound of coke. The fuel used was 
best coke, brought straight from the retort house, but not selected in 
any way. 

Correcting the figures obtained in the experiment with the Lancashire 
gas fired boiler to the temperatures in the latter experiment, the weight 
of water evaporated works out to 18,975 pounds, and therefore the 
amount of coke saved in eight hours on the preceding basis is 1 ton 1 
qr. 26 pounds, or about 20 tons per week of 6} days. 

Besides the value of the coke, there is also saved the greater part of 
an attendant’s wages ; and assuming the cost of labor that would be re- 
quired to be equal to $1.12 per day of 24 hours, and taking the value 
of coke at the low price of $1.50 per ton, the actual saving per week by 
this gas-fired boiler is— 


Coke saved, 20 tons, at $1.50................... $30.00 
Labor saved, 7 days, at $1.12 
Less foreman’s allowance. 





Total saving per week.................... 


Now the retort settings are under fire for an average period of 33 weeks 
in the year; and therefore the total saving per annum by this one 
_ boiler is $1,163.25. 

Here I may say that, though due care was exercised, and the neces- 
sary precautions taken to avoid error, the foregoing experiments were 
conducted on strictly “‘ working” lines; and the results are such as 
may be obtained any day of the week. It may be urged that a fair 


comparison cannot be obtained between a 27-feet Lancashire boiler and 
a Cornish one 20-feet long ; but I feel sure, at any raie, sufficient evi- 
dence has been produced to show that the economy effected is not in- 
considerable. 

To complete the information respecting the gas fired boiler, tempera- 
tures of the waste gases were taken in the main flue before and after 
passing under the boiler. A number of tests were made, and the results 





varied according to the condition of the fires in the settings: But all 
showed that the boiler effected a réduction in the heat of about 700° F. 


The temperature before passing under the 





boiler varied from............-eeceeees 1,887° to 1,180° F. 
Do. after passing under the boiler....... 645° ‘* 420° F. 
CS REPO EO a er 692° to 701° F. 


The above temperatures were obtained by means of a Siemens water 
pyrometer ; and to those requiring such an instrument, it can be highly 
recommended for reliability and simplicity of working. Perhaps it 
will not be considered out of piace if a brief description of it is here 
given. 

The pyrometer consists of a cylindrical copper vessel, containing a 
second smaller copper vessel with double walls. An airspace separates 
the two vessels, and a layer of felt the two walls of the inner one, to 
prevent radiation of temperature. The capacity of the inner vessel is a 
little over one pint. A thermometer is fixed close to the wall of the in- 
ner vessel, its lower part being protected by a perforated brass tube, 
while the upper projects above the vessel, and is divided into degrees 
Fahrenheit or Centigrade, as desired. At the side of the thermometer 
is a small brass scale, which slides up and down, and on which the 
high temperatures are marked in the same degrees as those in which 
the thermometer is divided. On a level with the zero division of the 
scale, a small pointer is fixed, which traverses the scale of the ther- 
mometer. Short cylinders, of either copper, iron or platinum, are sup- 
plied with the pyrometer, which are so adjusted that their heat capacity 
at ordinary temperature is equal to one-fiftieth that of the copper vessel 
filled with one pint of water. 

The method of using the instrument is as follows: Exactly one pint 
of clean distilled or rain water is poured into the copper vessel, and the 
pyrometer left for a few minutes to aliow the thermometer to attain the 
temperature of the water. The brass sliding scale is then set with its 
pointer opposite the temperature of the water, as shown by the ther- 
mometer. Meanwhile, one of the metal cylinders has been exposed to 
the high temperature which is to be measured, and after allowing it 
time to acquire that temperature, it is rapidly removed and dropped into 
the pyrometer vessel, without splashing any of the water out. The 
temperature of the water will now rise, and after the thermometer has 
become stationary, the degree is read off, as well as that on the brass 
scale opposite the topof the mercury. These two values added together 
give the temperature to which the cylinder has been exposed. With 
copper and iron cylinders, temperatures at 1,800° F. can be measured ; 
but with platinum cylinders the limit is 2,700° F. 

In course of time the copper cylinders lose weight by scaling ; and a 
table is supplied with them with corrections for the diminished weight. 

Before concluding, I earnestly trust no one will consider that there 
is the least intention in this paper of disparaging the gas engine, or of 
throwing doubts on its usefulness in gas works. On the contrary, I 
would strongly advocate its use in every gas works, provided that a 
supply of steam is also obtainable ; and on those works where only 
steam engines are employed, a gas engine should be introduced at the 
earliest opportunity, if only to encourage the use of it by others. That 
gas engines may be used wherever steam engines are employed, needs 
no demonstrating ; and even in the delicate and fluctuating work of 





driving an exhauster, a gas engine may be safely and economically 
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made use of, as Mr. Dunn at our last meeting so ably showed by means 
of his ingenious contrivance. 

I have a fear it may be felt that, apart from its want of novelty and 
originality, this paper has, if not a backward tendency, a more or less 
ancient flavor. But I make no apology ; for history repeats itself, and 
the old fashions of yesterday become the new ones of to-morrow. 


Discussion. 


The President thought they might congratulate themselves upon hav- 
ing had that day two eminently practical papers. He did not think 
that Mr. Drury should have made any apology with regard to his 
paper, because it was full of new information—at least it was so to him. 
It contained a number of facts which would be useful to every one of 
them in their ordinary everyday work. 

Mr. E. H. Millard (Durham) said he had known two places where 
the method of raising steam as described in the paper had been in use. 
They were both works considerably smaller than Mr. Drury’s. He 
himself had had practical experience with one, where there was an 
egg-ended boiler ; and it was not satisfactory. In the summer time 
there might be three or four beds of retorts at work, and there was not 
sufficient heat to generate steam. In the winter time, with the extra 
draught which was required to be put upon the beds, there was abso- 
lutely no economy in the raising of steam in this way. He was sur- 
prised that in such a place as Sunderland it should be considered that 
this was equal to a regenerative system in the saving of fuel. Mr. 
Drury’s results were, however, very good; and perhaps the price he 
got for coke did not commend the other system to him. But he (Mr. 
Millard) should think that economy in heating could be better obtained 
by means of regenerative furnaces, than by raising steam in the way 
described, The boiler was certainly not in a convenient place for 
working. 

Mr. A. C. Hovey (Tynemouth) inquired of Mr. Drury whether 32 
pounds was the maximum pressure he was able to maintain by a boiler 
fired in this way ; and, if it was the maximum pressure, if it was the 
pressure he employed in his works, and if all his machinery was suit- 
able for such a low pressure. He should also like to ask the minimum 
number of beds he could fire the boiler with ; and he should like to 
draw attention to the distance which the boiler would probably be from 
the engine house, and the great drop in pressure there was likely to be, 
owing to the distance the steam would have to travel. 

Mr. Herbert Lees (Hexham) expressed ‘his appreciation of the paper 
Mr. Drury had brought before the meeting. He could do thisthe more 
heartily as he had the opportunity some years ago of placing the other 
side of the question before the Association—that was the production of 
motive power by means or gas engines. He thought an arrangement 
of the sort referred to in the paper would be no use in a works of (say) 
from 10 to 14 millions per annum ; but he had no doubt that the facts 
which Mr. Drury had put before them fully justified his adoption of it. 
Of course, Mr. Drury had told them that he approved of regenerative 
furnaces ; but, taken altogether, the results at Sunderland were so 
satisfactory that they could afford to consider the matter on its merits. 
He was very glad that Mr. Drury had brought the subject before them. 
It would be no use to any of them in small works, because at some 
seasons they would only have one or two beds of retorts working, and, 
even with a very small boiler, he presumed that sufficient heat could 
not be obtained by the method described. A gas engine also did away 
with the need for a boiler fireman. Where a man had to be kept to 
look after the boiler, his (Mr. Lees’) experience had brought him to the 
conclusion that they could work more economically with gas. How- 
ever, there were both ways of working, and they all wanted to look at 
these matters from their own standpoint. When they could do this, 
and could bring to bear on the subjects all the information they could 
get, they should probably be able each to adopt what would be suitable 
in his own case. 

Mr. W. Ford (Stockton) complimented Mr. Drury on his paper. Some 
little time ago, he was traveling in Yorkshire in search of electric light- 
ing, and he came across an instance where the whole of the heat required 
to drive the installation was obtained in the way shown; so that, if 
they got the heat Mr. Drury did, he could only say the matter was 
worth their attention. 

The President said he was at one with Mr. Lees as to its being con- 
sidered old-fashioned to continue direct fired furnaces. He had the two 
kinds in his works, and he was not quite sure that he could not get as 
good results out of the direct fired furnaces as he did out of the regenera- 
tors. It might be rather a retrograde remark to make in the year 1898, 
but he did not know that there were not two sides to the question, and 
he thought that if Mr. Drury were obtaining the good results he 








was doing by direct fired furnaces, and utilizing the heat in this way, 
he was probably getting compensation for the heat which would be 
used in a regenerative system. As to the disposal of breeze, in Scar- 
borough they sold the whole of it to the electric light people for gen- 
erating steam. They were proposing to put in a destructor, by the aid 
of which they were to supply electric light at something like nothing 
per unit ; and he supposed he would have to look for another market 
for their breeze when that time came. 

Mr. Drury, replying to Mr. Millard, said he did not for a moment 
contend that this was nearly so good a way of recovering heat as was 
a regenerative setting, which he thought was far better, from a good 
many points of view ; but when he found two houses of retorts, and 
knew that it would require a large sum to convert them into regenera- 
tive settings, and that the erection of this boiler would get them the 
heat in a simple way, he thought he was justified in adopting this sys- 
tem. They were selling 104 cwt. of coke per ton ; therefore he thought 
he was justified in continuing this method of raising steam. He was 
asked about the pressure of steam. The maximum was32 pounds; and 
all his machinery was arranged for working at it. No doubt, if a time 
came when they should raise the pressure, the boiler could be worked 
at50 pounds. The minimum number of beds to be used was four. 
They were throughs. With less than four beds they would make such 
wet steam that it would not be workable. Of course, there were dis- 
advantages in having a boiler like this, in that they had sometimes to 
work settings which were not conveniently situated relative to the 
boiler. But as he was going to have two Lancashire bvilers, he would 
get over this difficulty pretty well. As to the distance the steam had to 
travel, they used steam for so many purposes and in so many places 
that it really did not much matter where they put the boiler. They 
would, no doubt, raise a good deal more steam than they did, if they 
arranged the flues for this purpose; but the first consideration was not 
to damage the beds in any way, or reduce their heat, by altering the 
flues. They made their beds so as to work as economically as they 
could ; and then they used the waste heat of the gases. He was much 
surprised at one time, to be told that when the boiler was at work there 
was a better draught on the settings than when it was off. The reason 
for this he found to be that, when the boiler was off and the dampers 
were closed, there was behind the dampers an accumulation of dust 
and dirt which contracted the flue. He thought every gas works 
should have a boiler which would burn up their breeze. 








The Gas Stove Cooking Demonstration from a Gas 
Manager’s Point of View. 
encima is 


[By Mr. Norton H. Humparys, in the Gas World. ] 


Advertising gas cookers by the aid of demonstrations in the art of 
cooking is an example of indirect advertising, and it is not alone in 
proving a greater success than more direct methods. At one of the 
recent pantomimes, in the course of a burlesqued political oration, the 
clown asked, ‘‘ What should we do without the ladies ?” to which pan- 
taloon responded ‘‘ $15 a week better off.” Without entering upon the 
somewhat delicate ground involve in the solution of this problem in 
a general sense, we may at once grant that if the question had been 
‘* What would the gas cooker trade be without the ladies?” the reply 
ought to have been, ‘“‘A great many pounds a week worse off.” To take 
a further illustration from another direction, there are certain countries 
in the world, such as India and China, where the prevalent customs 
render the services of ladies indispensable in missionary work. Women 
are able to get into particular circles, and to secure a hearing, where 
men cannot enter. In like manner, the lady lecturer has obtained at- 
tention in a way that would be impossible in the ordinary methods of 
business. The advantages of the gas cooker have been introduced to 
all classes. The artisan’s wife has learned how to save time and 
trouble ; the business woman has seen that it is possible to cook a din- 
ner and yet be in and out of the shop at the same time; the professional 
cook has become aware that an agentis available for the most advanced 
operations of the culinary art, capable of a greater degree of control 
than solid fuels, involving no risk of dust or smoke, and enabling the 
kitchen to be kept cool and comfortable in summer weather. The mis- 
tress of the well-to-do, high-class household witnesses, with admiration, 
the reliable character of the various processes, that they can all be timed 
to a minute, and that the consumption of gasis not necessarily extrava- 
gant ; while young ladies who desire to become practically acquainted 
with plain or fancy cookery are glad to have the means of doing so 
without risk of scorching their faces and hands, or of coming in con- 
tact with soot or dust. These are some of the numerous points that 
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have been made generally known by means of the cookery demonstra- 
tion, and which cannot be illustrated at. the gas works office or in the 
ironmoger’s shop. 

The First Gas Exhibition.—The movement was an offshoot and de- 
velopment of the Gas Appliance Exhibition, which has just attained 
its legal majority in England. The pioneer gas exhibition was 
opened on Monday, April 9, 1877, at the Free Library Buildings, Ocean 
Road, South Shields. To the South Shields Gas Company and their 
Engineer, Mr. W. J. Warner, belong the credit of inaugurating the 
gas exhibition movement. The opening ceremony was very appro- 
priately performed by Mr. R. P. Spice, in his capacity of President of 
the British Association of Gas Managers, who said that the occasion 
was an important one, that would be long remembered in the annals of 
gas industry of the United Kingdom. A large and influential com- 
pany, representing the élite of the town and neighborhood, was present 
at the opening, and later in the day a luncheon was served, the whole 
of the dishes having been prepared at the exhibitors’ stalls. The whole 
proceeding was a great success. The original intention was to keep the 
exhibition open for three days, but on the morning of the second day a 
petition for an extension of the time, signed by 500 persons, was re- 
ceived at the gas office, and in response it was continued for two days 
more. There were seven classes of exhibits ; and a silver medal was 
offered as a prize in each class. In view of more recent developments, 
the classification adopted by Mr. Warner is especially interesting. The 
first class was portable stoves, for boiling, frying and grilling, suitable 
for a mechanic’s home, and the remainder were gas cooking stoves, 
gas baths, closed apparatus for heating halls or conservatories by means 
of hot air or water, open gas fires, gas engines and novel applications 
of gas to purposes of general utility. With all the experience now 
available it would be difficult to improve upon this arrangement. 

Aim of the Exhibitions.—Although this was the beginning of distinct 
and separate exhibitions, as promoted by the local gas company on its 
own account, gas apparatus had figured on several previous occasions, 
under the auspices of the sellers of gas, in connection with national or 
local industrial exhibitions. It is desirable to call attention to this fact, 
because there is a general impression that the gas exhibition and cook- 
ing demonstration movement only dates a few years back, and is the 
result of the threatened competition of electricity. At the South Shields 
and other early exhibitions no mention whatever was made of elec- 
tricity. The chief object in view was to reduce the difference between 
summer and winter consumption, by increasing the demand during 
the long days. There may be places where nothing short of threatened 
competition will rouse the directorate to ordinary business activity, but 
such is not the general rule. It was apparent to go-ahead managers 
that something in addition to ordinary business methods was necessary 
in order to fully develop the gas stove trade, and this assumption has 
been proved to be quite correct. It was supposed that the gas stove 
would be chiefly used in the summer, when coal fires were not required 
for other purposes, but in most cases the stove is used all the year 
round, and what was regarded as additional summer business has really 
proved to be more like additional day business. 

How the Cookery Demonstrations Grew.—No mention is made of 
the cookery demonstrations, by which we mean a regular course of 
lessons given daily, in connection with the earlier gas exhibitions. The 
success at South Shields led to the holding of similar exhibitions in 
other towns, usually on the same lines. The luncheon or dinner, con- 
sisting exclusively of viands prepared.at the stalls in the exhibition, in 
full view of the public, was regarded as the best method of advertising 
gas cooking. Sometimes this was served daily throughout the whole 
progress of the exhibition, and nearly the whole of the gas consumers 
in the district had the pleasure of taking a free meal at the expense of 
the gas company. Or the public were invited to send in their own 
cakes, pastry, or joints to be cooked in the exhibition hall, and thus 
obtain practical proof of the capabilities of gas. ‘The need for a first- 
class cook soon became apparent, and in 1879, two years after the 
South Shields exhibition, we find that the schools of cookery were 
called in to aid in this work. The lady demonstrator first commenced 
operations at the exhibition stalls, where she proved a center of attrac- 
tion to the fair sex, and soon became an inseparable part of the gas 
exhibition. The necessity for a separate room or hall in which she 
could address her audience without interfering with the regular pro- 
gress of the exhibition soon became evident, and at the beginning of 
the eighties she had acquired the prominent position which she has 
retained ever since, and the course of high-class demonstrations in the 
afternoon and plain cooking in the evening, hecame an established 
custom. . 

The Start of Hiring Out.—Another novel feature that was intro- 








duced at this time was the system of letting stoves on hire, with various 
concessions in the matter of fixing, the usual plan being to fix the ap- 
pliance and supply up to 30 feet of pipe free of charge. Even at the 
time of the South Shields exhibition the hiring system was established 
in a few districts, but it was by no means general ; and the exhibition 
became a very convenient means of inaugurating and advertising the 
introduction of this system. Especially when assisted by a judicious 
concession in the matter of price of gas, it proved a most successful 
method of effecting such a result. The large trade thus opened up led 
toa remarkable degree of spirit and enterprise on the part of the makers 
of gas stoves. Within the space of a comparatively few years the gas 
stove blossomed out, from the plain box of sheet iron with a few 
boiling burners on the top, as our fathers used to know it, to the 
double-cased, enamel-lined, highly finished artic’e the gas companies 
are now supplying, with griller, simmering burner, and other improve 
ments. Many agencies have contributed to the successful introduction 
of gas cooking stoves, in addition to the labors of the lady demon 
strator, such as improvements in stoves, reductions in the price of gas, 
and liberal terms in respect to fixing. No one cause can be separately 
assessed, as each one acted and reacted upon the others in assisting to 
wards the desired end. 

More of Gas and Less of Stoves.—The gas manager is concerned 
with the increased use of gas, rather than with the sale of gas stoves, 
and, from his point of view, it is unfortunate that the lady demonstrator, 
at a very early stage, became almost the exclusive property of thes‘ove 
manufacturers, with the natural result that the tone of her remarks 
tended in the directiun of ‘stove first, gas second.” The gas was 
merely the indispensable auxiliary towards the sale of the stove. 
Whether the stove was sold directly to a user of gas, or placed out on 
hire, made no difference whatever to the maker. In either case it was 
sold to the gas company right out and taken off the maker’s hands. 
This is the main object of the demonstration, and there is a tendency 
to exclude anything that does not point directly tothe end. But the 
eloquence of the lady in the lecture room combined with that of the 
staff of salesmen in the exhibition has sometimes led to undesirable re- 
sults. The rush of orders has been such that full inquiries could not be 
made in each case ; and after a few months the gas company finds that 
valuable appliances have been supplied to unreliable consumers who 
have but little to cook, that certain easy going folks have been talked 
into having a stove about twice as large as they really require, or that 
parties who previously used gas for lighting and did not pay for it 
have now the satisfaction of cooking their dinners in the gas com- 
pany’s stove on similarly easy terms. The writer should not be mis- 
understood in mentioning these points; they could be easily adjusted 
by consultation between the respective representatives of gas and gas 
stoves beforehand. The enterprise of the stove manufacturer is most 
commendable, and has resulted in great benefits to gas companies. But 
the maker only wants to advertise his own particular line, while the 
gas company have a wider end in view, which may be described as per- 
manently increasing the demand for gas. So itis worth considering 
whether the gas company should not have a controlling voice in the 
subject of the lectures, in which case the scope would be extended, and 
made to include fuller details relating to economical consumption of 
gas, with a word on gas fires, hints on gas lighting and on the care of 
incandescent lamps, and on how to guard against loss by leakage, etc. 
The writer knows of one or two undertakings who preferred to manage 
the exhibition and demonstration themselves, engaging the lectures on 
the understanding that the lines above indicated were to be followed, 
and the result was satisfactory to all—stove manufacturers included. 

Business not Amusement.—The manner in which the advantages of 
gas cooking are now set forth leaves little to be desired, with the ex- 
ception just noticed. At the first start there was a short period when 
the gas cookery lecture was scarcely taken seriously, but rather 
regarded as a sort of fashionable recreation to fill an idle hour before 
afternoon tea. The aid of smart attire and a stagy get up was not de- 
spised by the lecturers, who cultivated a taking style and posed in 
elegant attitudes while three or four assistants really did the work. 
But it soon became evident that the ladies who attended the demonstra- 
tions meant business and not mere pleasure, and looked for substantial 
instruction rather than passing amusement. So the drawing room 
talker gave way in favor of a more practical lecturer, who performed 
the whole of the operations herself, with the aid of one assistant for 
rough manual labor. 

A recent advance on the gas exhibition and lectures is the Food and 
Trade Exhibition, which includes, in addition to gas exhibits, a num- 
ber of familiar proprietary articles of the class that are freely adver- 
tised in the newspapers; and the lecturer is expected to make special 
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reference to these in her remarks. Just as with the free luncheon, 
where the whole of the viands are prepared at the exhibition stalls, 
so the lecturer is expected to confine her notice of specialties to those 
that are on view in the exhibition. Musical performances, the cine- 
metograph, and other attractions are provided, and are successful in 
drawing a good attendance ; but, in the writer's opinion, regarded as a 
means of extending the use of gas, the food exhibition is of very little 
use, The people who attend the cookery lectures would do so without 
the inducements offered by the other part of the programme, which is 
more likely to attract young persons in search of amusement than the 
class of customers to whom gas companies look for support. The food 
and trade exhibition is no doubt a good advertisement from a general 
point of view ; but the gas stove does not benefit by being placed in 
juxtaposition with cocoas, meat essences and lollipops. The writer 
holds the opinion that, for the purposes of the gas company, the exhi- 
bitiun and the demonstrations themselves area sufficient attraction, and 
that people who need the attractions of pianoforte duets or comic sing- 
ing to secure their presence are not very much use, from the gas com- 
pany’s point of view,when they do come. On the other hand, the tone of 
the whole thing is lowered, and the select portion of the public, which 
are especially the class that gas companies wish to attract, are kept 
away. 

Experiences may differ, but the writer has heard of excellent results 
being secured by a first-class practical lecturer, without the aid of any 
additional attraction. Given a competent lady on the platform, and a 
well selected and not too extensive show of stoves in the corridor, pre- 
sided over by a thoroughly qualified salesman from the gas office—if 
the gas works staff cannot furnish such an individual the sooner the 
deficiency is remedied the better—and as much will be done in the way 
of good permanent extension of gas stove business as is possible in any 
other way. As already suggested, the occasion can be utilized for the 
extension of any other line of gas apparatus ; and if it is worth while 
to advertise cooking stoves in this way, it is also worth while to give 
some attention to lighting and heating. In this case the show of goods 
could be arranged to suit the special lines that are to be pushed. In 
any case a moderate variety, embracing a few specialities of general 
utility, is better than an extensive display, which simply dazzles and fa- 
tigues the visitor without leading to business. Shows of this sort are 
easily and cheaply arranged, and a large gas undertaking could do with 
the exclusive services of a lady demonstrator, who would be continu- 
ally engaged in giving courses of lessons in various parts of the dis- 
trict, and have certain hours for attending at a central office, in order 
to be available for consultation by intending users of stoves. In the 
case of smaller undertakings, it would be possible to share together, or 
to engage a lady for a few weeks once or twice in each year. 








The New York Electrical Exhibition. 
callie 

According to the Scientific American, the exhibition opened on 
Monday evening, May 2, at the Madison Square Garden, and was 
crowded with interesting visitors and guests, who listened to the open- 
ing address by the Hon. Chauncey M. Depew with eager attention. 
Mr. Depew spoke of the marvelous development in the industrial ap- 
plications of electricity, introducing many humorous and patriotic 
epigrams, and, finally, concludea by stating that he would fire a 
Spanish gun by a wireless telegraph system, which is one of the latest 
developments in electrical science. The experiment was successfully 
done, and out of a Sims pneumatic dynamite gun were shot portions of 
American and Cuban flags. He then illustrated how the ‘‘ Maine” 
was blown up by exploding a miniature bomb in the fountain in the 
center of the hall, by a direct circuit, which threw up in the air a 
miniature model of the vess-l. But, since the opening night, the bomb 
is exploded regularly, four or five times a day, indirectly through the 
wireless telegraph system, and is rather puzzling to those who do not 
understand it. We have had an opportunity ourselves to make the 
explosion, which is very effectual and certain. Briefly, the electrical 
waves passing through the air cause the coherer located near the foun- 
tain to close its relay, which puts into operation a local battery circuit, 
and heats the bomb fuse to redness, when the bomb immediaiely 
explodes. 

President McKinley, from the White House, at Washington, sent a 
congratulatory telegram which was read by Mr. Depew, and at 8:47 
P.M. the President pressed the key at Washington which opened the 
exhibition. Vice-President Hobart sent a message by telephone which 
was recorded on a phonograph cylinder as delivered and then repeated 





On the main floor of the hall may be seen numerous forms of heavy 
electrical apparatus, such as large dynamos for electrical railways, 
pumping outfits, electrical heating apparatus and the practical appli- 
cation of electricity for uses of the household, inclu'ing automatic 
electric elevators, electrical cooking utensils, hair curling irons, solder- 
ing irons, laundry irons, etc. There is also a novel display of the use 
of electricity for transportation purposes, such as four different kinds 
of electric vehicles operated by the storage battery system, on one of 
which was the placard that it had traveled 3,000 miles. 

The bodies of most of the vehicles were capacious and of the piano 
box plan for the purpose of providing storage room under and beyond 
the seats for the driving battery, but otherwise their appearance resem- 
bled that of an elegant victoria, surrey, trap, cab or a covered drygoods 
delivery wagon. One noted departure from these expensive styles is a 
carriage which has three wheels, the single front driving wheel being 
about 3 feet 6 inches in diameter and carrying a frame on each side for 
the support of the storage batteries as well as the motor. The pinion of 
this motor gears into a cog rack near the periphery of the wheel, at 
which point the power is applied. The promoters claim that thereby 
there is not so much leverage to overcome as when the power is applied 
to the axle. The controller and steering handles are hinged to turn one 
side when the occupant enters or departs from the carriage, The front 
wheel supporting the batteries presents a very queer appearance, and 
would, we think, be likely to frighten horses. But, on the score of 
economy, it is an interesting application of electricity and may become 
popular. 

Near this display of electric carriages is a full sized Stephenson elec- 
tric street car, running on a track raised 3 feet from the floor and about 
50 feet long, showing the complete construction and working of the un- 
derground trolley system as now adopted by the New York Metropoli- 
tan Street Railway. It is most effective in showing the practical possi- 
bilities of this system. 

At the east end of the hall is a beautiful model 25-foot electric 
launch, which has the storage batteries and motor under the floor, and 
is furnished with six very comfortable chairs and a table. It might be 
termed a new form of house boat, so handsomely and conveniently is 
it equipped. Nothing but the steering wheel in the bow indicates that 
there is any machinery about it. 

There is a large exhibit of mammoth storage batteries, now so gener- 
ally used in electric lighting plants. 

In the north basement are three types of gas engine driven dynamos 
for lighting purposes, which demonstrate their economy over steam and 
adaptability for local lighting plants. These we shall allude to at some 
future time. 

In one of the upper rooms of the building is arranged a very novel 
exhibit of the application of Mr. D. McFarland Moore’s novel plan of 
lighting by means of vacuum tubes. He has arranged a room about 
20 feet long by 10 feet wide to represent the interior of a small chapel, 
having an altar and organ at one end and pews on each side of a center 
aisle. There are eight Gothic arches, each one having electric lumin- 
ous vacuum tubes formed to fit the curve of the arch, while one long 
tube made in two parts extends the length of the chapel under the ridge 
of the supposed roof. The lighting gives one the impression of twi- 
light ; it is bright enough to read print by, yet very soft, pleasant and 
agreeable. This, no doubt, is one of the attractions of the exhibition. 
In an adjoining room to the chapel is a working model of the third-rail 
system as applied to steam railroads. 

The practical working of wireless telegraphy as at present perfected 
is one of the curiosities and novelties of the exhibition. Ina glass case 
on one side of the hall is placed a storage battery and the transmitting 
instrument automatically operated by an electric motor and a switch 
wheel arranged to make the Morse alphabet signal of Nand Y. The 
induced current from the induction coil is, at these intervals, discharged 
between the ball terminals, and coincident with the discharges one 
hears the ringing of an electric gong on the opposite side of the hall, 
about 300 feet distant. Wires connect each instrument to the earth, 
but there is no connection through the air. We were informed that 
preparations are being made to send signals from the tower of the build- 
ing to a receiver located in Jersey City, about five miles distant, and 
shall hope to be able to record the success of the experiment. 

The New York Telephone Company has a model set of cabinets and 
exchange installations, while at one side is what is called the “‘ theater- 
phone,” a series of telephones connected to different theaters, by 
which one can hear the performance by telephone, a transmitter, of 
course, being located on the stage. The exhibition will remain open 
afternoon and evening till May 31. It should attract many visitors, as 





during the evening by the phonograph. 





| there are many interesting and instructive exhibits. 
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The Real Meaning of Incandescent Lamp Efficiency. 


—<— 
By Mr. Francois W. WILLCoxX, in Electrical World. 


An amusing story is told of a lamp purchaser who, when he received 
a package of lamps and the shipping ticket announcing ‘‘ 50 lamps, 16- 
candle power, 110 volts, 3.6 watts,” carefully examined the package, 
and wrote to the lamp company : “The lamps have come but the ‘watts’ 
mentioned were not in the package.” 

This happened, of course, in the early days of electric lighting. 
Hardly any user of lamps to-day does not understand that the term 
** watts per candle” expresses the economy or efficiency of an incan- 

descent lamp. Almost everyone knows that the term efficiency is used 
to denote the power per unit of illumination consumed by the lamp at 
the beginning of its life, and that it is generally convenient and prac- 
tical to express it in watts per candle. For example, a 16-candle power 
lamp consuming a total of 50 watts is designated as having an efficiency 
of 3.1 watts per candle. A 3.1 watt lamp is said to be of higher effi- 
ciency than a 3.5-watt lamp, and contrarily a 3.5-watt lamp is of lower 
efficiency than a 3.1-watt lamp. 

This is the generally understood meaning of the term “efficiency,” 
avd forms the present accepted basis of rating incandescent lamps. 
Such a basis of rating is proper and acceptable as a classification of 
lamps, just as candle power and voltage are. It is not, however, a 
basis for either rating the value or determining the quality of lamps, 
as it is quite generally and wrongly understood to be. 

In the early days of lamp manufacture the problem was to produte a 
lamp that would live. Length of life was the first and chief feature 
sought for, and the aim of lamp manufacturers was the production of a 
lamp that would consume the least power and yet live. These early 
lamps consumed 5 and 6 watts per candle, but the art has advanced 
until a 3.1-watt lamp has finally been developed. 

By taking the watt per candle ratimg only at the start, lamps were 
after much difficulty produced consuming not to exceed 3.1 watts per 
candle, and giving a fair average life. The difficulties of lamp manu- 
facture at that time necessitated overlooking what the candle power 
and resulting watts per candle might beafter starting. The production 
of a lamp that would live and showed an initial efficiency of 3.1 watts 
was a great achievement and the best the art could then accomplish, 
but it is necessary to understand just what character of lamp it was. 
The 3-watt lamp was a 3-watt lamp only temporarily. Like a shooting 
star, it appeared but for a short time at the high point of its orbit, and 
immediately thereafter fell rapidly down the scale of candle power and 
watts per candle to join company with its 5 and 6-watt progenitors. 

Such lamps give a low average light during their life, but they were 
hailed with great acclaim for the savingin power per lamp unit effected. 
In this way efficiency at starting, or initial efficiency, came to be ac- 
cepted as a basis for determining the relative value of different lamps, 
the lamp having the highest efficiency (least watts per candle) with fair 
average life being judged the best lamp. 

With the increased knowledge and ability which time and experience 
have brought the component lamp manufacturer is no longer troubled 
by questions of life, and can turn his attention to the more important 
feature of sustained candle power. The aim is now to produce a lamp 
which will maintain the best average rating in candle powerand watts, 
and it is on this line that the improvements in lamps in recent years 
have chiefly been made. These improvements have brought a change 
from the old point of view which judged lamps by life and initial con- 
sumption of watts, and have caused the adoption of a rational and ade- 
quate system of determining value—the average candle power and 
efficiency as given by a lamp during a fixed period of life. 

Were the efficiency of an incandescent lamp, like that of a motor or 
a dynamo, a constant quantity, practically unchanged by duration of 
service, the initial efficiency rating would for a given voltage and 
candle power of lamp be a proper measure of its value. Such, how- 
ever, is not the case, since as a result of the loss of candle power while 
in service a lamp’s efficiency changes considerably, the watts per candle 
augmenting as a rule in direct proportion to the loss of candle power. 
The average efficiency, therefore, differs markedly from the initial or 
starting efficiency. A proper measure of lamp value should consider 
not only the lamp performance at starting, but its after performance as 
well, for a given period of life. Average efficiency conforms to this 
requirement and becomes, therefore, the proper measure of lamp value 
and test of lamp quality. A reference to the right hand diagram of Fig. 
1 will make these points clearer. 

Here are illustrated the candle power curves of four lamps, repre- 
senting various American makes. These lamps are all between 115 and 
120 volts, and were each and all tested at the exact initial efficiency of 











3.1 watts per candle. They were all burned for 600 hours under con- 
stant voltage and the candle power readings taken of each, at 75 to 100- 
hour intervals, were plotted and the curves shown in the diagram 
drawn therefrom. 

Each of the lamps declines in candle power as the curves show; lamp 
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Fig. 1.—Curves Showing Decline in Candle Power of Incandescent Lamps During Life. 
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Fig. 3.—Candle Power Curves of a Poor 3.1-Watt Lamp (No. 1) and a Good 3.5-Watt Lam 
3 (No. 2), Showing the Higher Average ciency of the Latter, ° 
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No. 1 to 12 candle power at 600 hours; lamp No. 2 to 104 candle power, 
and so on to lamp No. 4, which only gives 8 candle power at 600 hours. 

If now the total watts taken by each of these lamps diminished in the 
same proportion as their candle power, the efficiency in watts per candle 
would remain constant and the average efficiency would be identical 
with the initial efficiency of each. 

The total watts consumed by a lamp during its life under uniform 
voltage remain practically constant, however. In Fig. 2 is shown 
the curve of total watts consumption of lamp No. 1 taken out to 600 
hours. From this it is seen that the watts consumed decline but 
slightly, averaging about 5 per cent. 

As the candle power declines 25 per cent. in case of lamp No. 1 and 
50 per cent. in case of lamp No. 4, the efficiency (or ratio of candle 
power and watts consumed) changes considerably. The following table 
gives the average and final efficiency of each lamp : 


Lamp. Initial. Average. Final. 
BCR sub taceceteser 3.1 3.45 3.80 
PRG ind v0pnpd ened 3.1 3.70 4.35 
rr re 3.1 3.83 4.57 
TOOG Bas bck osec 6sp¢as 3.1 4.28 5.46 


That initial rating indicates practically nothing of the real quality of 
a lamp is here clearly shown—here are four lamps that as far as initial 
efficiency goes are equal and the same, and yet at the end of 600 hours 
burning lamp No. 1 shows a consumption of 1.66 less watts per candle 
than lamp No. 4. 

The poorest grade of lamp, judged by initial rating, appears as good 
as the best. The incompetent manufacturer can on this basis claim 
equal standing with the most experienced. The simple device of mak- 
ing a lamp to consume a fixed wattage outweighs the paramount quali- 
ties of sustained candle power and uniform light. Thus have the true 
qualities of a lamp been obscured, its chief function as a light pro- 
ducer ignored, and the purchaser and lighting public misled.' 

A station manager might as well determine the volume and value of 
his business by the peak of his load as to attempt to fix lamp quality by 
initial efficiency. The insufficiency of the initial rating is still more 
emphatically shown in the fact that of two lamps of different initial 
efficiencies the lamp consuming the greater watts per candle at starting 
will frequently consume less watts on the average. A good 3.5 watt 
lamp will show inside of 200 hours a better average efficiency than a 
poor 3-watt lamp. This is shown in the diagram given in Fig. 3. 

The initiai efficiency of a lamp can never ferm a correct basis of 
judging its quality or value. It is time that lamp users should under- 
stand the term and be made to know that it is at most simply a specifi- 
cation for the lamp similarly to its candle power and voltage. 

In ordering lamps, the customer specifies the initial efficiency desired, 
as he does the voltage and candle power. He may obtain a 3.1-watt 
lamp or a 4-watt lamp, just as he wishes. There is no yirtue in the 
mere isolated fact of one lamp taking 3 watts to the candle while an- 
other takes 4 watts—no more virtue than that one lamp should give 32- 
candle power as against another’s 16-candle power. By changing the 
candle power through increase or decrease of voltage the initial effi- 
ciency can be changed within limits to any desired figure. 

The table at head of next column shows the change in candle power 
and initial efficiency that can be produced through change in voltage. 

This lowering and raising of pressure causes the temperature of the 
lamp filament to change, emitting a lower or higher candle power, and 
as the power consumed changes in much less degree than the candle 
power, the ratio of the two, i. e., the watts per candle or efficiency, is 
made to change. 

From the foregoing it is evident that initial efficiency really is only a 
classification for lamps and not a measure of their value, and that its 
use for the latter is incorrect and misleading. The real measure of lamp 
value is the average efficiency, which includes not only the starting 





1. The above clearly shows that the true efficiency of a lamp, i.c., its average efficiency, 
is directly dependent upon the maintenance of candle power. 

In an article on “‘ The Importance of Quality in Incandescent Lamps” (published in the 
Electrical World, December 11, 1897), the writer established that maintenance of candle 
power was the most important factor in determining the value of a lamp. 

Criticism was made that this method of valuing a lamp’s quality did not consider efi- 
ciency. From the foregoing account it will be seen that maintenance of candle power is the 
factor which determines the real or average efficiency, and that, therefore, efficiency is 
necessarily considered. The initial efficiency is made equal for all lamps under compari_ 
son, The lamp then that maintains its candle power best necessarily gives the best average 
efficiency. 

With equal initial conditions, the maintenance of candle power in a given period of life 
correctly determines the quality of different makes of lamps. This measure includes and 
considers the three chief features of a lamp, its average candle power, its life (since a given 
period of life is taken) and its average efficiency, which is deduced from the average 
candle power. : 





Variation in Candle Power and Efficiency of Standard 3.1 Watts 
per Candle Lamps Due to Variation from Normal Voltage. 


— of Normal Volt- Percen of Nor- Efficiency, or 
age of 3.1 Watt Lamps. mal Candle Power. Watts per Candle. 
90 53 4.68 
91 57 4.46 
92 61 4.26 
93 65 4.1 
94 695 3.92 
95 74 3.76 
96 79 3.6 
97 84 3.45 
98 89 3.34 
99 945 3.22 
100 100 3.1 
101 106 2.99 
1u2 112 2.9 
103 118 2.8 
104 1244 2.7 
105 1314 2.62 
106 1384 2.54 


conditions but the conditions of performance in a given period of life 
as well. 

The correct determination of both initial and average efficiency is di- 
rectly dependent upon the candle power. If the candle power be over- 
rated the efficiency will be also. Photometer measurements of candle 
power are on this account even more necessary than wattmeter meas- 
urement of power consumed. 

The candle power of a lamp is, however, the one quantity which the 
average purchaser is not equipped for determining. The possibility of 
deceiving him in this particular is the incompetent manufacturer’s op- 
portunity. 'With candle power deception unchecked, neither initial 
nor average efficiency is determinate, and the value of the lamp is un- 
kuown and uncertain. 

How important, therefore, is it for central stations to supplement 
their instrument equipment with a good photometer, in order that they 
may not only know the value of lamps, and thus be able to select the 
best, but that they may also by their own testing hold the competent 
manufacturer to his best. 

There is no article of supply purchased by lighting stations in which 
the need of securing the highest quality is more imperative than in in- 
candescent lamps. Quality in incandescent lamps is absolutely essen- 
tial and paramount to all other considerations, since the lamp deter- 
mines the value of the commodity for sale—that is, the light. 

While there is need of some capable and impartial bureau of lamp 
testing to act as inspector of lamp purchases for lamp users, such a 
bureau is difficult to establish, and would be but feebly patronized 
(even if established) with the present apathy exhibited by central sia- 
tion managers on this subject. What most is needed is aroused inter- 
est in and attention to this all-important subject of lamp quality. 
Nothing in the whole business of electric lighting is more in need of 
attention, and there is no other branch of the business where care and 
attention will return more handsome dividends. 

When photometers are generally used, and correct determination of 
quality takes the place of mere initial watt readings, then, and only 
then, can we expect to see electric lighting companies rendering unto 
themselves the values that should be theirs, and unto their consumers 
the returns that are due them. 








Apparatus for Determining the Composition of Am- 
monia, Sulphur Dioxide, Water, Etc. 


ee 


Mr. G. George, F.I.C.,etc., writing in Chemical News, says that Messrs. 
Baird & Tatlock, of London and Glasgow, are supplying the apparatus 
herewith illustrated, which the author declares has been found ex- 
ceedingly useful for lecture experiments in determining the composi- 
tion (completely or in part) of a number of gases. 

It consists of a bent glass tube A Ff, connected by means of a piece 
of thick-walled rubber tubing to the glass pressure tube GH. The 
tube A F is made of Jena glass of about} inch bore. The lengths of 
the limbs of the tube are as follows: A Band BC each about 3 inches, 
and C F about 24 inches. A pair of platinum wire electrodes are fused 
into the tube at L, and a small bulb is blown at K. Before use, the 





tube is graduated into four parts ; the volumes between A and C, C 
j and D, D and E, and Hand F being equal. Marks are made at the 
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points C, D, Hand F, by means of a file or, preferably, by the use of 
hydrofluoric acid. . 

Determination of the Composition of Ammonia -Gas.—The tube 
A F, having been graduated. and thoroughly cleaned and dried, is 
attached by means of the rubber tubing to the pressure tube HG. A 











short piece of rubber is also attached at A ; in all cases the rubber 
should be wired on to the glass tubes. Clean dry mercury is poured 
into the pressure tube, and the latter is then raised until the whole of 
the tube A Fis filled with mercury. When this is the case, a screw clip 
is placed over the rubber tube at A ; A F is now ready for filling with 
dry ammonia. Ammonium hydrate is gently heated and the gas 
passed through two lime towers to dry it. When it is issuing freely, 
the delivery tube is connected with A F by means of the rubber tube 
at A, and the clip opened. On lowering the pressure tube, A F issoon 
filled with the gas, and the clip is then replaced. A short thistle-headed 
funnel is attached at A, and in it is placed some fine freshly-ignited 
cupric oxide. The pressure tube is raised so that the gasin A F is 
under pressure, and the clip then opened. The cupric oxide enters the 
tube, and at the same time some of the ammonia escapes. This pre- 
vents any air from éntering the tube when the copper oxide is being 
admitted. Ammonia is allowed to escape until A Dis just filled with 
the gas at atmospheric pressure. By gently tapping the tube, the 
copper oxide can be made to occupy the bulb K, as shown in the 
sketch. 

The electrodes at Z are now connected with a powerful induction 
coil, and sparks passed. After some time the volume of the gas will 
almost have been doubled ; and whenallowed to cool, and the pressure 
adjusted, the gas will occupy A Ff (nearly). The bulb K is now 
heated, first gently and finally to redness. The copper oxide is reduced 
by the hydrogen, and when all action is over and the apparatus has 
been allowed to cool down, the residual gas (nitrogen) will be found 
to occupy A C; that is, two volumes of ammonia gas are composed of 
three volumes of hydrogen and one volume of nitrogen. 

To show that sulphur dioxide contains its own volume of oxygen, 
the tube A F'is filled with dry oxygen, and pure sulphur is then ad" 
mitted. The oxygen is allowed to escape until A D only is occupied by 
the gas. The portions of tube A B and C D are then heated by means 
of the Bunsen, and finally the bulb K, which contains the sulphur. 
When the sulphur takes fire, the flames spread in both directions, and 
all the oxygen is converted into sulphur dioxide. On allowing the 
tube to cool and adjusting the pressure, the original volume is found to 
be unchanged. Therefore sulphur dioxide contains its own volume of 
oxygen. On allowing a strong solution of potassium bichromate to 
enter at A, all the gas is absorbed. 

To prove that water contains two volumes of hydrogen and one 


until A Fis full ; that is, there will be two volumes of hydrogen and 
two volumes of oxygen in the tube. Clamp firmly and spark. On 
adjusting the pressure, A C will be full of oxygen. 

The experiment can then be repeated using one volume of oxygen 
and three volumes of hydrogen. 

The apparatus can also be used for showing that nitrous oxide con- 
tains its own volume of nitrogen, whilst nitric oxide contains half its 
volume of nitrogen. In each case potassium is used to decompose the 
gas. By using dry air and phosphorus, it can be shown that air con- 
sists of a mixture of four volumes of nitrogen to every one volume of 
oxygen. 








The Weeks Spraying Device for Carbureters. 
acoiihliiaicce: 

On May 10th U. S. Letters Patent (No. 603,993) were granted to Mr. 
George H. Weeks, of New York, for a new and improved spraying de- 
vice for carbureters. Using the words of the specification : 

The invention relates to an improvement in spraying devices for car- 
bureters and similar apparatuses, and has for its object to enable the 
nozzle to be withdrawn from the heated chamber when not actually in 
use, and thus to prolong the life of the nozzle. 

Reference is to be had to the accompanying drawings, forming a part 
of this specification, in which similar characters of reference indicate 
corresponding parts in all the figures. 

Figure 1 isa longitudinal view, partly in section, of the nozzle and 
the devices for operating it. Fig. 2 is a crosssection taken just outside 
the inner end of the movable cylinder, and Fig. 3 is a longitudinal 
section of the inner end of said cylinder and the head of the nozzle. 

In using spraying nozzles for the introduction of oil and hydrocar- 
bons as fuel it is often the case, where they are left constantly exposed 
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to the heat and are only part of the time in use, as is the case in connec- 
tion with carbureters used for the manufacture of gas, that the nozzle 
will quickly be burned out, necessitating much delay and inconven- 
ience due to the time lost in removing the nozzle and expense incurred 
by replacing the same. In my device most of this is obviated and a 





volume of oxygen, fill A D with oxygen and then pass in hydrogen 


nozzle will last many times longer than when constructed in the usual 
manner. 
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In the drawings, C represents one of the walls of the carbureter and 
has an opening C' therein, through which the nozzle is inserted. To 
the outside of the carbureter is attached a plate A, having a central 
hole therein to receive the nozzle and formed at @ as a valve seat, upon 
which a conical surface of the cylinder carrying the nozzle may be 
forced, so as to close the same. 

To the plate A is attached a casing B, which preferably consists of a 
short section of pipe which is screwed into a boss formed upon the outer 
surface of the plate A. To the outer end of the casing B is attached 
a T, B',which at its outer end is provided with a cap H, having a stuf 
fing box or gland b' mounted thereon and adapted to receive a rod d, 
by which the cylinder D is operated. To the other opening in the T is 
attached the oil supply pipe b. 

Within the casing B is placed a movable cylinder D, which consists 
of a piece of pipe having upon its outer end a cap G, which has its end 
provided with holes g', through which the oil may flow from the casing 
B to the interior of the cylinder or pipe D. The inner edge of the cap 
G is turned to form a valve g, which is adapted to engage the valve 
seat a, so as to prevent flow of the oil around the cylinder D. To the 
other or inner end of the cylinder D is attached a cap E, which forms 
the head of the nozzle. This cap is threaded upon the cylinder D and 
is provided with a ledge adapted to receive a disk F,which forms a par- 
tition and which is engaged by the end of the cylinder D to hold the 
same in place. This disk is provided with holes f to permit the flow of 
the oil. 

To the center of the disk F’ is attached a stem e', which projects 
through the orifice in the cap Z. The outer end EZ’ of this cap is pref- 
erably of a conical shape, with the small end outward. 

Upon the outer end of the stem e' is screwed a cone e, which is held 
in any position by means of the locknut e*. The small end of this cone 
enters the discharge orifice in the head Z. This cone may be adjusted 
upon the stem, so as to regulate the size of the opening through which 
the oil flows. 

To the cap G, fixed upon the inner end of the cylinder D, is attached 
the rod d, which extends outward through the stuffing box b'. Outside 
the casing this rod is pivoted to a lever J, which lever is fulcrumed 
upon a link J, pivoted at h to the cap H. By means of this lever the 
cylinder carrying a nozzle may be withdrawn within the casing, as 
shown by dotted lines in Fig. 1, so as to remove the nozzle from the di- 
rect action of the heat within the carbureter, or may be inserted within 
the carbureter, as shown in full lines in said figure. 

When it is desired to spray oil within the carbureter, the nozzle is in- 
serted therein ; but as soon as the spraying is discontinued the nozzle is 
withdrawn by simply raising the lever J. As such devices are used in 
connection with carbureters in manufacturing gas the nozzle is in use 
only a small part of the time. In consequence of this the nozzles are 
very rapidly burned out and have to be replaced. This, aside from the 
cost of the nozzles, incurs considerable expense due to the time lost in 
replacing the nozzles. With the nozzles constructed as herein shown 
and described their lives will be very much prolonged, and considerable 
saving will result from the smaller number of nozzles consumed and 
the time saved in replacing the same. 

The outer casing B and the cylinder D form telescopic members. The 
cap G, or the cylinder itself, may be made to fit closely within the outer 
casing B, instead of having the identical construction shown. By such 
construction the contact of the outer surface of the inner member 
against the inner surface of the outer would form a valve preventing 
the flow of the oil outside the inner member. Such construction is, 
however, not deemed as good as the one shown by reason of the fact 
that it would call for larger finished surfaces, which would add to the 
cost of construction, while the construction shown in the drawings an- 
swers all purposes. 

In a small sized apparatus the plate A may be made as a screw plug 
having the proper valve seat and screwing into a threaded opening in 
the casing. 

The inventor submits the following claims: 

1. An oil spraying device for carbureters, comprising a casing fixed 
to the carbureter and having a supply pipe connected thereto, a nozzle 
within said casing, and means for entering said nozzle within the car- 
bureter or withdrawing it within the casing, at will, substantially as 
described. 

2. An oil spraying device for carbureters, comprising a casing fixed 
to the carbureter and having a supply pipe connected thereto, a hollow 
cylinder within said casing and adapted to close the same, a nozzle 
upon the inner end of said cylinder, and means for reciprocating said 
cylinder within the casing, at will, substantially as described. 

8. An oil-spraying device for carbureters, comprising a casing fixed 








to the carbureter and having an outwardly facing valve seat within the 
same, and an oil supply connection, a hollow cylinder within said cas- 
ing, having a nozzle upon its inner end, and a head or projecting ring 
upon its outer end having a valve surface adapted to engage the said 
valve seat, and means for reciprocating the cylinder to seat the valve 
and project the nozzle into the carbureter or to withdraw the cylinder 
into the casing, at will, substantially as described. 

4. An oil spraying device for carbureters, comprising a casing fixed 
to the carbureter and having a supply pipe connected thereto, a hollow 
cylinder within the said casing adapted to close the same, a nozzle upon 
the inner end of said cylinder, a rod attached to the cylinder and ex- 
tending outside the casing, and a lever pivoted to said rod and by which 
the cylinder nozzle may be entered within the carbureter or be with- 
drawn into the casing, as desired, substantially as described. 

5. An oil spraying device for carbureters and similar devices, com- 
prising a telescopic casing, the outer section thereof being secured to 
the carbureter and the inner section having a nozzle attached thereto, 
and means for projecting the inner section from the outer section or 
withdrawing it within the same at will, substantially as described. 

6. An oil spraying device for carbureters, comprising a casing fixed 
to the carbureter and having an outward facing valve within the same, 
and an oil supply connection, a hollow cylinder within said casing, 
having a nozzle upon its inner end and a perforated cap upon its outer 
end, the inner edge of said cap forming a valve to engage the seat, a 
rod attached to said cap, a stuffing box for the exit of said rod, and 
means for engaging said rod and moving the cylinder, to project the 
cylinder into the carbureter or withdraw it into the casing, substan- 
tially as described. 

7. A nozzle for carbureters, comprising two telescopic members, a 
hollow cap secured to the end of one member, a perforated disk or par- 
tition extending across the cap, a stem supported from said disk, and a 
cone upon said stem and entering the hole in the cap, substantially as 
described. 

8. An oil spraying device for carbureters, comprising a casing fixed 
to the carbureter and having a supply pipe connected thereto, a hollow 
cylinder within this casing adapted to close the inner end thereof, a 
nozzle upon the inner end of said cylinder, a rod attached to the cylin- 
der and extending outside the casing, a lever pivoted to the outer end 
of said rod, and a link pivoted to said lever as a fulcrum, whereby the 
cylinder and nozzle may be entered within the carbureter or withdrawn 
into the casing, substantially as described. 








Fatigue of Metal in Wrought Iron and Steel 
nade. 

Mr. H. F. J. Porter, in a paper read by him some timeago before the 
Franklin Institute, Philadelphia, referred to the prejudice formerly 
existing in favor of wrought iron forgings and against steel, which is 
only now passing away. This was due chiefly to the conditions exist- 
ing at the time when steel forgings were introduced ; pieces. of large 
size were not often needed and the hammers in use weresmall ; and the 
consequence was that when large forgings were required they were not 
sufficiently worked. Large shafts, for instance, were worked only on 
the outside, the center being practically untouched. As better facilities 
for working have been provided, the superior qualities of steel have be- 
come evident. 

Many failures of forgings in the past, which were the direct results 
of improper manipulation in manufacture, have been attributed by the 
uninformed to the ‘‘crystallizing effect of shock” or to ‘‘ fatigue of 
metal from alternating stresses” in service, particularly when the fail- 
ure occurred in such forgings as steam hammer rods or to connecting 
and piston rods and crank pins. 

Since this time, however, we have learned more about both iron and 
steel than was then known, and although our knowledge of the subject 
of fatigue of metal from the effect of alternating stresses is still limited, 
we do know that these metals, being initially crystalline, do not become 
so from shock or other similar service when cold. We havealso so far 
advanced in our methods of manufacture that we are now able to make 
forgings entirely free from the defects above noted, and which, if prop- 
erly designed, will, when subjected.to service of the character men- 
tioned, last a very long time. 

What is this ‘‘ fatigue of metal” of which we have heard and still 
hear so much? What is this mysterious cause to which so many fail- 
ures in the past have been indiscriminately charged? Let us see what 
investigations into the subject have been made and what has been 
learned from them. 

We find that, as far back as 1871, experiments were reported by 
Wohler, in Germany, followed by Spangenberg and Martens and 
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Bauschinger. In England the subject was similarly reported upon in 
1886 by Sir Benj. Baker in his records of tests of material for the Forth 
Bridge, and it has since been pursued systematically in this country by 
Mr. James E. Howard, at the Government Testing Bureau, at Water- 
town. We find that iron and steel are more amenable to the laws of 
the universe than we had previously given them credit for. That 
frequent repetitions of load in amount far below the ultimate strength 
of the material will eventually break down its resistance and cause 
failure. 

Generally speaking we now know that for any given stress a certain 
number of repetitions produce failure, the greater the intensity of stress 
the smaller the number of repetitions. We know also that the stress 
required to cause failure is less, and roughly speaking only half as great 
when the metal is strained alternately in opposite directions, as where 
it is strained in one direction only. 

Let us, for instance, submit a bar of steel or iron to 30,000 pounds per 
square inch tensile, or to 30,000 pounds per square inch compressive. 
In either case the ‘“‘ range” is the same—30,000 pounds. Now let us 
subject the bar to 15,000 pounds per square inch tensile and to 15,000 
pounds per square inch compressive stress alternately, and, although 
the range is 30,000 pounds as before, the life of the material thusstrained 
will be only half as long, although neither the tensile nor compressive 
stress approaches the elastic limit of the metal as closely as in the first 
two cases. 

It is in fact very striking how regularly progressive the increase in 
the number of repetitions is as the rauge of stress decreases. In other 
words, the less the metal is maltreated, the longer it will endure, and, 
if we can make the range of stress small enough, a practically un- 
limited number of repetitions is required to cause failure. In en- 
durance tests of this character, Wébler found that the rupture of a 
bar of wrought iron by tension was caused by any of the following 
ways : 

By 


oe 


1 application of 55,000 pounds per square inch. 
800 applications of 51,500 *“ “s a 


oe 107,000 ee 47,000 ae oe ae 
ee 341,000 ee 42,500 se oe “ce 
ace 481,000 ee 38,000 “ ee “e 


A piece of spring steel, subjected to bending, broke as follows : 


Under 81,000 applications of 95,000 pounds per square inch. 
ee 154,000 ee 85,000 “e si “cc 
“cc 210,000 “e 75,000 ec be “ 
“ee 472,000 ee 65,000 “ec “ “ 
ee 539,000 oe - 58,000 ee ee ee 
iad 1,165,000 oe 53,000 ee Lad oe 


The apparatus used to make tests of this character consists of an ordi- 
nary lathe bed fitted at the driving spindle with a ball and socket 
chuck. A babbited box mounted on trunnions is fitted to the other end 
of the bed. One end of the bar to be tested is screwed into a ball, which 
is pressed against the face of the chuck by a helical spring ; the other 
end rests in a box. A loose bronze flanged ring }-inch wide fits on the 
bar at its middle. A weighted lever rests on this ring through friction 
wheels. The ratio of the arms to the leverisas 3to1. The fiber stress 
on the bar can be regulated by varying the weight suspended at the end 
of the lever. By rotating the weighted bar through the driving spindle 
of the lathe every fiber is subjected to bending alternately in opposite 
directions. 

Thus conditions are imposed on the metal imitating those which occur 
in actual practice in such machine parts as railway axles, engine shafts, 
crank and crosshead pins, etc , where the fibers of the metal are sub- 
jected to stresses, continually varying from tension to compression. 

The tests of Wohler, supplemented as above described, show that the 
material, after a certain number of repetitions of stress, breaks with a 
fewer subsequent repetitions. It is impossible not to conclude, what- 
ever the cause of decreased life of the bar may be, it is a cause which 
acts continuously, altering in some way its structure or properties. 

It would naturally appear likely that any gradually progressive al- 
teration or fatigue of the bar would be manifested in some way in 
alteration of the ultimate strength, elastic limit or elongation of the 
bar, when tested in the ordinary way. This, however, does not appear 
to be the case. A bar subjected to so many repetitions of loading that 
it is known to be on the point of breaking, or a piece of bar already 
broken in an endurance test, gives in the ordinary testing machine no 
indications that its strength or ductility has been altered. 

Specimens taken from the center of the bar, where the treatment has 
been more severe, show a higher tensile strength than those taken from 
the ends. This fact has led Mr. Howard, of the Watertown Arsenal, 











to suggest that possibly the effect of this treatment is similar to cold 
working the metal: that ordinary, hot worked metal is not left in its 
state of greatest tensile resistance, and that while repeated alternate 
stresses below the ordinary accepted tensile strength eventually cause 
rupture, the metal in an intermediate stage passes through a state of 
increased resistance. He thinks we are not certain, when final rupture 
occurs, that the parts first to yield are not at the time in a state of maxi- 
mum resistance, and the apparent loss in strength may be due to the 
accumulation of internal strains. Such speculations are extremely in- 
teresting and may lead to results that will be valuable. For the pres- 
eut purpose, however, we must confine ourselves to known facts. One 
of the principal of these is that the fracture of these bars is not crystal - 
line. Usually one half of the specimen seems to have yielded first, and 
the metal there has the appearance of having worked upon itself, and 
has a dull laden color ; the other part has a fine granular structure. 

The concurrence of evidence from bars broken by fatigue, both in 
actual service and in the testing machine, is to the effect that there 
never has been a case found where it was known or could be demon- 
strated that any change in structure had taken place. And this gues to 
prove that materials of this kind are incapable of cold crystallization 
when exposed tothe conditions of service mentioned. Careful consider- 
ation of the results of endurance tests so far made leads to the recom- 
mendation of material for forgings which shall have a very high 
elastic limit and be so proportioned, if they are to be subjected to fre- 
quently alternating stresses, that these stresses shal] at all times lie far 
within this limit. In order to insure these two points, steel, not wrought 
iron, should be the metal used, and the higher the carbon content of 
the steel the longer will be its life, other things being equal. 

High carbon steel forgings, sound and free from internal strains, are 
by no means easy to produce. Much time and thought have been 
expended to devise methods for making them, and much money has 
been invested in fitting up the necessary apparatus. In order to have 
thorough supervision and control of every process, completé chemical 
and physical laboratories should be adjunctsof every forge that expects 
to do conscientious work. Records should be kept of the treatment of 
each forging as it progresses from one stage to another. 

In order that the metal of a forging should be thoroughly worked, to 
give it strength and toughness, the ingot should be cast approximately 
twice its diameter. Besides this increase in diameter there is added 
from 10 to 25 per cent. to its length. 

There are various defects which are inherent in steel ingots. In the 
first place, when pouring metal into the mold air is apt to be entrained 
and cause blowholes. In the next place, at certain stages of the cool- 
ing process gas is generated, and will cause blowholes of itself. There 
are several ways of overcoming these defects, but without doubt the 
most efficient is what is known as the Whitworth process of fluid com- 
pression. In this the mold is placed on a platen and 1s run underneath 
a hydraulic press. This press has a capacity of over 7,000 tons, and 
under this enormous pressure the air which has been entrained in the 
pouring is forced out through the joints in the mold, where vents have 
been left for that purpose, and the gases which are apt to form in the 
cooling of the mass are prevented from generating. 

Another defect which is apt to occur in an ingot is known techni- 
cally as piping. The metal when it is poured into a mold, cools and 
solidifies first at the surface of the mold, and as the solid metal keeps 
covling towards the center, it shrinks and draws away from it. We 
have, if you can imagine such a thing, a pot with metal in it which is 
really not sufficient to fill it properly, but which is being drawn out in 
all directions to fill it. The shrinkage draws principally from the 
center and from the top, these being the parts that solidify last. It is, 
therefore, to take care of this shrinkage that more metal is added to the 
length of the ingot than would otherwise be required. The hydraulic 
pressure applied at the top forces the fluid metal from this added part 
down through the center, and thus we are enabled to keep the latter 
filled, where otherwise we would have a cavity or pipe. 

Still another defect which is apt to occur in ingots, and especially in 
those of very large size, is what is known as segregation. This is 
partly a mechanical and partly a chemical separation of the various 
ingredients of steel (sulphur, phosphorus, manganese, silicon, etc.), 
each of which has its own temperature of cooling. As the mass covuls 
the tendency of these ingredients is towards the central and upper por- 
tions, where it cools last, thus forming a central core of impurities. 


‘This does not occur to such a great extent in small ingots, butin all large 


‘ingots it does occur, and even this process of fluid compression does not 
entirely prevent it. 

In the foregoing process proper one of the first requisites is the proper 
selection of forging tools, The pressure applied in shaping a piece of 
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steel should be sufficient in amount and of such a character as to pene- 
trate to the center and cause flowing throughout the mass. This flow- 
ing of the metal requires a certain amount of time, and the requisite 
pressure should be maintained throughout a corresponding period. The 
hydraulic press fills these requirements exactly. Under the slow mo. 
tion of the press time is allowed for the molecules of the metal to nove 
easily and the pressure is felt all through the forging. During the 
forging process, in which there is a gradual reduction in diameter and 
increase in length, a great deal of work is put into the metal. In or- 
der that the metal should be worked at the proper temperature it is neces- 
sary to reheat it a number of times, and every time a blow is made by 
the press the metal is worked under conditions differing from those ex- 
isting when the preceding blow was made, because it has cooled a little 
in the interval. . As, therefore, when finished, no two parts of the forg- 
ing have been treated the same, it is natural to suppose that it is full of 
forging strains. It is also apt to have cooling strains in it, due to the 
fact that it has been reheated from time to time in different places as the 
forging process passes from one end of the piece to the other. To 
relieve these various strains, all forgings should be subjected to a final 
heat treatment, called annealing. 

The use of hollow shafts of proper design and of higher carbon steel 
is treated at considerable length in the paper, and many illustrations 
are given. The importance of annealing is especial!y urged. The 
conclusions reached are substantially as follows : 

In general, it can be stated that experience shows that where high 
duty is demanded of a forging, mild steel of a tensile strength of 
60.000 pounds is not the best material to use, owing to its low elastic 
limit. The tendency is now towards the adoption of a higher carbon 
steel, followed by such treatment as will raise the elastic limit rela- 
tively to the ultimate strength. 

Specifications for the forgings of an engine should require that they 
shall be made of open hearth steel and that they shall be carefully an- 
nealed after forging. 

Large shafts and similar forgings, crank and crosshead pins, should 
be made of fluid-compressed steel, and should be hydraulic forged, not 
hammered. Wherever practicable, an axial hole should be bored 
through shafts to insure absence of any internal defects. If forgings 
are oil tempered, the hole can be made larger in diameter than if they 
are simply annealed, and where the hole is 7 inches in diameter and 
above they can be hollow forged on a mandrel. A hollow forged, oil 
tempered forging insures the highest attainable qualities. Where it is 
important that the quality specified should be obtained in the more im- 
portant parts, physical tests of the forgings as delivered should be de- 
manded. 

The causes of failure in forgings are in general to be found either in 
their design, quality of material or character of treatment in manufac- 
ture. Almost all forgings are subjected to alternating stresses. If they 
are composed of a quality of material which has a high elastic limit, 
properly proportioned, so that the stresses applied fall well below this 
limit, and if then they are free from flaws, defects and initial stresses, 
they should resist fatigue indefinitely. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


—— 
Mr. JAMES PaRISH, JR., has been formally appointed to the position 
of Manager of the Tonawanda (N. Y.) Gas Light Company. 





THE syndicate that recently acquired the plant and franchises of the 
Charlottetown (Prince Edward Island) Gas Light Company has 
reincorporated the property under the specific title of the Charlottetown 
Light and Power Company, Limited. The capital at present is 
$150,000, but the Company has the right to increase it to $250,000, and 
it also has the right to issue bonds to the, full extent of the capital. 
The Company’s new charter permits it to construct and operate a street 
railway system, by which it is proposed to connect Charlottetown with 
two or three flourishing suburban districts. The Company has the 
right to operate the road by means of compressed gas, compressed air, 
electricity, or steam, as it eventually may elect. At the present time it 
looks that gas will be selected, the equipment to be similar to that em- 
ployed on the tramway system of Blackpool, England, or Dessau, Ger- 
many. The Company’s Engineer, Mr. Henry R. Lordly (who is a 
graduate of Cornell University), has been commissioned to visit the 
named places to inspect the gas tramway system before the same is 
finally determined upon for Charlottetown. 





THE annua! meeting of the Glens Falls (N. Y.) Gas Light Company 
was well attended, and important action respecting the Company’s phys- 








ical condition was taken. The Directors chosen were: Addison B. 
Colvin, F. A. Sabbaton, F. F. Pruyn, Richard P. Merrifield and How- 
ard A. Brooke; President, Addison B. Colvin—by the way, Mr. Colvin 
is State Treasurer of New York; Vice-President, Richard P. Merrifield; 
Secretary, Treasurer and Superintendent, F. A. Sabbaion. It was decid- 
ed to expend about $12,000 in improving and enlarging the plant and in 
extending the main system. President Colvin, Director Pruyn and the 
Superintendent were appointed a Committee with full power to plan and 
complete the improvements. The Glens Falls Trust Company was des- 
ignated Trustee of the new bonds which {he Company proposes to issue. 
The financial showing for the year was an excellent one. 





Mr. JoHNn CuRLEY, for some time in the service of the Richmond 
County Gas Light Company, of Stapleton, Borough of Richmond, N.Y., 
died on the morning of the 15th inst. Deceased was in his 38th year. 





Mr. Henry Hopkins, Superintendent of Street Lighting, New Ha- 
ven, Conn., in his report to the authorities concerning the operations of 
his department for the past year, submits some interesting figures. Re- 
ferring to the effect of high wind on street lights, a table prepared by 
Superintendent Hopkins discloses the fact that during one night, when 
the wind blew at the rate of 11 to 40 miles an hour, 1 Welsbach lamp, 
8 ordinary gas lamp burners and 77 naphtha burners were extinguished. 
None of the 442 electric lamps was affected. During the time of the 
‘*blow ” 105 Welsbachs, 633 ordinary gas burners and 512 naphtha 
burners were in use. 





THE amended license ordinances of San Jose, Cal., provide, among 
other things, that ‘‘ each person, house, firm or company or corporation 
supplying either water, gas or electricity, to consumers for pay,” shall 
cover into the city treasury ‘‘ $50 per quarter for each article furnished.” 





Ir is said that the Bergen County Gas Light Company, of Engle- 
wood, N. J., may not soon extend its mains to the outlying district of 
Tenafly. The delay is occasioned by the refusal of the Company to 
permit the borough officials to supervise the work, which demand was 
made by the official. 





Tae Newark, N.J., Advertiser of the 16th inst., published the follow- 
ing : ‘‘Newark capitalists interested in electric light enterprise have pur- 
chased all the stock of the Montclair (N. J.) Gas and Water Company 
and the Summit (N. J.) Gas Light Company. The Newark Gas Com- 
pany is not interested in the deal. The negotiations have been quietly 
in progress for some time and the agreements which were made three 
weeks ago have been finally consummated. The transactions on the 
part of the purchasers were conducted in the name of Philip N. Jack- 
son, President of the Peoples Electric Light Company, of Newark. The 
Montclair Gas and Water Company is capitalized in $139,500. The 
stockholders receive 250 per cent. for their stock, or $348,750 altogether. 
The plant is subject to a mortgage of $25,000. The Summit Gas Light 
Company’s stock is $111,400, and it was sold for 125 per cent., or a 
total of $139,250. This Company has a gas plant, but it has not beenin 
use, the Company buying its gas from the Newark Gas Company. 
President Henry C. Kelsey, of the latter Company, when asked what he 
knew about the deal, said: ‘I have had nothing to do with it, and our 
Company is not interested in any way. The transactions are wholly by 
other parties, and who they are, besides Mr. Jackson, I am unable to 
say.’ ” 





Tue Passaic (N. J.) Lighting Company has petitioned the East 
Rutherford Council for permission to lay gas mains in East Rutherford. 





At the annual meeting of the Bangor (Maine) Gas Light Company 
the officers chosen were : Directors, T. U. Coe, C. P. Stetson, Willard 
Cutter, A. C. Hamlin and J. F. Snow; President, T. U. Coe; Clerk, 
C. M. Griffin; Treasurer, G. A. Crosby ; Superintendent, C. E. Dole ; 
Assistant Superintendent, V. K. Gould. 





THE gas plant of the Oroville (Cal.) Gas, Electric Light and Power 
Company is to be changed over to the water gas system. 





Mr. Jno. R. Lynn, formerly in charge of the works of the Benton 
Harbor and St. Joseph (Mich.) Gas Company, has been appointed 
Superintendent of the reorganized Port Huron (Mich.) Company. 





City ATrornry GILMORE, of New Orleans, La., having been asked 
if the New Orleans Gas Light Company could not be required to obtain 
permission from the City Council before tearing up the public streets, 
has returned his reply to the Council. He incidentally touches the 


question of the right of the city to require all persons applying for per- 
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mission to tear up the streets to give sufficient bond to guarantee that 
the streets will be restored to the satisfaction of the city authorities. 
Mr. Gilmore, dealing with these matters, says that under Act 97, of 
1870, Section 9, the Crescent City Gas Light Company, the franchise of 
which is now owned by the New Orleans Gas Light Company, was 
authorized to lay pipes or conduits at the expense of the Company in 
any of the streets or alleys of the city, where the same might be 
required, and in such manner as would produce the least inconven- 
ience to the city or its inhabitants; and provided also that the Company 
should afterwards repair with the least possible delay the streets it had 
broken. Mr. Gilmore explained that the New Orleans Water Works 
Company, by Act No. 33, of 1877, Section 5, was authorized to lay and 
place any number of pipes and conduits, and to repair or cleanse them 
over any of the streets or land it o¢¢upied, provided the same should 
not be an obstruction to commerce or free circulation. Under and in 
view of such “ legislative grants,” the City Attorney advises that he is 
of the opinion those companies could not be compelled to apply for 
permission prior to the laying of mains or pipes. He is also of the 
opinion that no bond for the repair of streets could be exacted. The 
city would have the right to require that the work of tearing up, laying 
the pipes and repairing the streets should be subject to sanitary or 
police regulations, provided by ordinances. Under the ordinance No. 
3,171, Dec. 23, 1855; ordinance No. 5,569, April 11, 1869, and ordi- 
nance No. 7,829, August, 1881, penalties were provided for any failure 
on the part of the Gas or Water Companies to relay the streets or ban- 
quettes, whenever repairing or relaying pipes. 





THE Board of Directors of the Pottstown (Pa.) Gas Company recently 
perfected the following executive organization: President, Dr. J. E. 
Porter ; Treasurer, Willlam H. Smith ; Secretary, J. S. Baker. 





Mr. J. H. BLepsog, the efficient and popular Superintendent of the 
Winnepesaukee Gas and Electric Company, of Laconia, N. H., is much 
gratified over the success that has attended his efforts to popularize the 
use of gas for cooking in Laconia. Several prepayment meters have 
been placed, and the likelihood is that many more will go into service. 





THE city authorities of Duluth, Minn., have stopped the Prindle Gas 
Company from going on with its main laying. The Mayor and the 
Board of Public Works, in support of their decree, insist that the 
Company may not go ahead, since a city ordinance prohibits “‘ the con- 
struction or maintenance of a gas plant inside the fire limits.” 





Mr. James W. MoC.org, of the Oakland (Cal.) Gas, Light and Heat 
Company, has been admitted to the California Bar. 





Mr. Joun A. GIBLIN, formerly Manager of the Mohawk and Ilion 
(N. Y.) Gas Company, has been appointed Manager of the gas and elec- 
tric properties that are being operated in Herkimer, Little Falls and 
Ilion and Mohawk by the Central New York Gas and Electric Com 
pany. 


Some time ago, in reply to an invitation to tender for the lighting of 
the public buildings of Dubuque, Iowa, for the current year, the 
proprietors of the Key City Gas Company agreed to perform the service 
‘* for the sum of $648 ; or, to give the city free gas in exchange for fair 
play. That is to say, if your Honorable Body will reduce our taxation 
to that paid by either electric light plant last year, we will light all these 
buildings absolutely free of charge. We herewith hand you certified 
check to secure performance of contract under whichever of these pro- 
posals you may choose to accept.” The proposal to light for $648 per 
annum was accepted. The electric men bid $900. 








TueE authorities of Wilkes-Barre, Pa., have authorized the Wilkes- 
Barre Gas Company to maintain a minimum of 200 public gas lamps 
for the current year. The rate is $20 per post per annum. 





Axsoot a fortnight ago Mr. John H. Cowing, General Manager of the 
Ruffalo (N. Y.) City Gas Company, issued the following notice to con- 
sumers residing on streets where the Peoples Company is now supply- 
ing gas: ‘‘ Until further notice the price of gas to your premises will 
be 50 cents net per 1,000 cubic feet, if paid on or before the 10th of each 
month. We trust that you will appreciate the fact that this will pre 
vent the annoyance of having your lawns destroyed in putting in other 


pipe.” 





7k 

Mr. Mitton J. Payne, President of the Kansas City, Missouri, Gas 
Company, acting by authority of the Company’s management, has in- 
creased the Company’s subscription to the fund for constructing a con- 











vention hall for the festivities to be held in that city next fall. The 
Company’s contribution to the fund now amounts to $2,500. 





THE Board of Trade, Brockton, Mass., proposes to petitition the Board 
of Gas and Electric Light Commissioners for a revision of the gas rates 
in that city. 





ARTICLEs incorporating the Electric Gas Regulator Company, of San 
Francisco, have been filed : The capital stock is $30,000, and the Direc- 
tors are: C. T. Ryland, W. E. H. Williams, A. P. Seilor, 8. C. Den- 
son and W. C. Mahoney. 





THE report of the operations of the Gas Inspector of Minneapolis, 
Minn. (Mr. A. D. Meeds), during the year 1897, contains much that is 
of interest. Regarding the candle power of the gas supplied, Mr. Meeds 
remarks that it was generally very satisfactory ; the average for the 
year being 25.15 candles, the ordinance requirement being 23 candles. 
The lowest monthly average (June) was 23.57 candles; the highest 
(September) was 29.27 candles. The amount of sulphur content in the 
gas was usually below the maximum allowed by the law. Ina few 
instances the amount exceeded the limit by less than a grain, but on 
July 16th the test showed 35.6 grains. The Company was at once 
notified, and in fair time the quantity was reduced to the normal. 
This occurrence was explained that, through a mistake of the coal 
shippers, an invoice of ordinary steam coal was forwarded in place of 
the gas coal that should have been supplied. There was no excess of 
ammonia found in the gas ; in fact, it was well under the stipulation, 
the average for the year being 0.68 grain per 100 cubic feet, whereas the 
ordinance permits a content of 5 grains. Sulphureted hydrogen was 
discovered several times (58) during the year. Regarding the gas 
street lighting service the Inspector says : ‘‘ The gas lighting service on 
the streets during the year has been very good, and as a consequence 
very few complaints were made concerning it. During the year 162 
gas lights were reported out when they should be burning, which is 100 
less than during 1896, and about one-quarter of the number out in 
1895. This isa remarkably good showing for this climate. The light 
inspector has given as much attention to the light as before, and it is 
presumed that the police have done likewise, so that the showing is not 
one of neglect on the part of the city employees, and denotes an im- 
proved condition of the lights.” During the year 1,200 burners from 
the street lamps were tested, and the average consumption per hour 
over all was shown to be 6.11. cubic feet per burner. Mr. Meeds says 
that the trial lamps maintained for some time by the Welsbach 
Street Lighting Company of America ‘‘seemed to give very general 
satisfaction to the people who saw them. They give a very fine light 
for the purpose of street illumination, distributing the light very much 
better than electric lights where the latter are placed only at the 
corners of the streets. It would be very desirable to introduce this 
system into the residence portions of the city, if the prices were brought 
down to a reasonable figure.” The number of miles of streets lighted 
by gas was 82.19 ; by gasoline, 82.23 ; by electric arcs, 79.21. Respect- 
ing the gas meter inspection division of his department, Mr. Meeds 
says: ‘‘ During the year 78 meters were tested in this office, of which 
42 were consumers’ meters, taken from service on complaint, and 36 
were from the Gas Company’s repair shop. Of the 78 meters, 30 regis- 
tered fast, an average of 1.73 per cent.; 24 registered slow, an average 
of 1.15 per cent.; and 24 registered correctly. The average of the 78 
meters was .31 per cent. fast, and the average of the 42 meters from ser- 
vice was .78 per cent. fast. Of the 78 meters tested, 14 (or 17.95 per 
cent.) were condemned ; and of the 42 meters from service, 14 (or 33} 
per cent.) were condemned, The fees collected for testing meters 
amounted to $41, of which $8 was refunded on account of the meters 
registering more than the 2 per cent. fast allowed by law, and the bal- 
ance of $33 was paid into the city treasury. 





Tue authorities of Painesville, Ohio, have fixed the rates which the 
Painesville Gas Light and Coal Company may charge for gas during 
the 10 years, dating from May 4, 1898: For an illuminating supply, 
$1.25 per 1,000 cubic feet; for a supply on fuel account, $1 per 1,000. 
The illuminating quality of the gas may not be less than 16 candles. 





Tux illumination of the streets of Haverhill, Mass., so far as that is 
being accomplished by means of Welsbach lamps, is generally com- 
mended. 


ARTICLES announcing the incorporation of the Los Angeles (Cal.) 
Gas Company have been filed by Messrs. W. J. Fay, A. C. Bilicke, T. 
8. C. Lowe, Thad. Lowe and E. W. Pratt. Capital, $1,000,000. 


’ 
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A New Thermopile. 





The radiometer of Crookes, the micro- 
radiometer of Boys, and the splendid work 
which Langley has done with his bolometer, 
have almost made us forget the delicate ther- 
mopile of Melloni, which was indispensable on 
any lecture table twenty years ago. There is 
one objection to Melloni’s pile. Though one 
cannot call it massive, its heat capacity is 
heat capacity is sufficiently large that it does 
not respond with promptitude to rapid minute 
changes in temperature. With the antimony- 


bismuth pile no great improvement could be}. 


realized, since these metals cannot be drawn 
out to fine wires. But H. Rubens has obtained 
excellent results with iron-constantan couples 
although their electromotive force is only half 
that of the Melloni’s junction, 53 against 100 
microvolts per degree Centigrade. The pile is 
contained in a brass cylinder, provided with 
two longitudinal slots 180° apart, over which 
a sleeve, with two slots, 90° apart, is fitted ; 
only one of the slots is therefore open at the 
time. Inside the cylinder is an ebonite frame 
with two parallel rows each of 10 pins, between 
which the wires are stretched in a continuous 
zigzag line. The distance between the. two 
rows is 10 millimeters, between two pins of the 
same row 2 millimeters; the wires have a 
thickness of 0.1 (iron) and 0.15 millimeters 
(constantan.) The pins serve simply as holders, 
not as thermo-junctions. Each of the 20 wires 
consists of halves of the different substances, 
and there are even junctions in the centers 
between the row of pins and odd junctions 
near the pins. The junctions are hammered 
out to very fine little discs. Special diaphragms 
allow the heat rays to fall on the even junctions 





only. The electromotive force of the 20 junc- 
tions is 0.00106 volt. With an internal re- 
sistance of 3.5 ohms and 5 ohms in the gal- 
vanometer, a difference of 1° C. would, in 
Ruben’s pile, give a deflection of 3,600 milli- 
meters, so that the ten-millionth part of 1° C. 
can easily be estimated. The pile is, therefore, 
not inferior in sensitiveness to a bolometer, 
and the advantage over the latter is that the 
currents are so weak that no disturbance from 
the heated air round the wires can arise, which 
may occur in the case of a bolometer. The 
new thermopile can also be inserted in the eye- 
piece of a spectrometer. Professor Rubens 
describes this apparatus in the Zeitschrift fiir 
Instrumentenkunde. 








Gas Cooking at the Astor House. 





The Astor House, New York, can boast of 
being a pioneer among American hotels in the 
matter of cooking by gas. It discovered some 
years ago the advantages of the method, which 
other hotels and restaurants have only come to 
perceive recently. So when inquirers go to 
the manager of the Astor House to ask him 
how he likes his apparatus for cooking by gas 
his first answer is apt to be a little indignant. 
Would he have been using it for six years or 
more if he didn’t like it? Then, settling down 
to something more specific, he will declare that 
he would not take $1,000 for his combination 
broiler, or his gas range, if it were not possible 
to replace them. Everybody knows how large 
a transient custom the Astor House restaurant 
has. On days such as the Washington Centen- 
nial, or the Grant Monument Day, or when the 
city is crowded with strangers, the number of 
chops and steaks broiled and served in the As- 
tor House is almost fabulous. Yet the com- 
bination gas broiler in the kitchen is ready to 


meet all demands, and could broil for a regi- 
ment every day if necessary. How much does 
the gas cost? Well, they refuse to discuss that 
question at the Astor House. All they Took to 
is the results—perfect cooking, satisfied guests. 
A few dollars more or less do not count in com- 
parison ; but the cost is surprisingly small, all 
things considered. 








The Market for Gas Securities. 





The quotations for city gas shares are at much 
higher prices than those reported a week ago. 
Consolidated opened to day (Friday) at 196 to 
196}, sold up to 1964, and reacted to 194}. Mu- 
tual is reported at 340 bid, Standards have 
more than held their own, and the New Am- 
sterdam securities, from common to bonds, 
scored sharp advances. The outlook is in fa- 
vor of still better prices. 

Brooklyn Union is strong, at 120 to 121, and 
a like remark applies to the bonds, which are 
quoted at 113 to 113}. Bay State is neglected 
at 23 to 3. Baltimore Consolidated is 59%, ex- 
dividend of 2} per cent , which is payable on 
the ist prox. Peoples, of Chicago, opened this 
morning at 98 to 983. Lacledes are stronger 
as to the preferred and weaker as to the com- 
mon. The American Gas Company, through 
its Treasurer (Mr. MorrisW. Stroud) announces 
a dividend of 3 per cent. on its stock, payable 
the 1st prox. Our item columns contain some 
matter going to show that gas share values in 
New Jersey are climbing rapidly, the accelera- 


tion in certain instances being traceable un- |; 


doubtedly to contests for control between im- 
portant aggressive financial interests. 











Gas Stocks. 





Quotations by Frederic B. Cochran & Co., 
Brokers and Dealers in Gas Stocks, 


20 anp 22 Broap Srnzet, New Yorx Crrv. 
May 23. 
&™ All communications will receive particular attention 


«> The follow otations are based on the value 
of $100 per share. ~~ = 








NV. Y. City Companies. Capital, Par. Bid. Asked. 
Consolidated,...csscsscssess $36,230,000 100 19% 198% 
CORED . oncaupulinssédesss >. 500,000 50 on 

© RE igen tecbede 220,000 € 100 é 
Cental Union, Bonds, 5's 8,000,000 1,000 9914 100 
Equitable. ......ccccccccceee 4,000,000 100 206 215 

Bondg, G'S... .cccccsseees 1,000,000 1,000 105 a 

0° SEG icces 2,300,000 1,000 114 a 
Metronolitan Bonds ........ 658,000 “8 108 112 
MOSER... cccsndeabbibesdsccte 500,000 100 340 o 
9 DOOR csddesscctioss 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 : be 
New Amsterdam Gas Co... 13,000,000 100 32 324 

Preferred.....2++..-.--+ 10,000,000 100 71 71% 

Bonds, 5°S...ccsccocccece 11,000,000 1,000 98 99 
WetGneee « cccivdagucescccce 150,000 50 

vi ae 150,000 1,000 pa 
Northern Union, Bonds, 5°s. 1,250,000 1,000 9444 956 
New York and East River.. 5,000,000 100 81 83 

Preferred ...ccccccescecs 2,000,000 100 112 115 

Bonds Ist 5’S.......+se00 3,500,000 1,000 108 111 

* 1st Con, 35'S. .cccce 1,500,000 si 104 126 
Richmond Co., 8. I........ 348,650 50 7 éa 

bs Bonds 100,000 1,000 ia 
Standard.........0000. eo. 5,000,000 100 140 42 

Preferred .....00¢ e--eeee 5,000,000 100 155 160 

Bonds, ist Mortgage, 5’s 1,500,000 1,000 11415 
WOWSES .iccvscceteseecedece 299,650 500s «130 ad 

Out-of-Town Companies. 
eoter"wan Union ...seceseee0 15,000,000 100 120 121 

= Bonds G's) 15 000,000 1,000 113 113% 
Bay SiAG. .ccsecncdeecses- 50,000,000 50 2% 38 
” Income Bonds. 2,000,000 1,000 6 75 
Boston United Gas Co.— 

1s Series 8S. F. Trust.... 7,000,000 1,000 ‘ia 92 

_..= = “ .... 8,000,000 1,000 70 as 
Buffalo City Gas Co. ....... 7,000,000 100 27 ie 

= ba Bonds, 5's 7,000,000 1,000 90 92 
Central, San Francisco..... 2,000,000 ai 95 
7,650,000 1,000 104 104% 
1,069,000 : 89 91 
1,085,000 me 101 = 108% 
Consumers. Jersey City.... 2,000,000 100 75 80 
9 Bonds sesees++ss 600,090 1,000 102% 105 
Cincinnati G. & C.Co..cccoe 8,500,000 100 WO AW 
Consumers, Toronto. ...... + 1,600,000 50 18444 187 
Capital, Sacramento........ 500,000 50 ni 35 

Bonds (6°S)......++s0+-- 150,000 1,000 a 
Consolidated, Baltimore. 11,000,000 100 -. 5034x 

Mortgage, 6'8.........+. 3,600,000 = 107 10744 

Chesapeake, ist 6’s..... 1,000,000 ie 

Equitable, 1st 6's. ..... 910,000 

Consolidated, 1st 5’s.... 1,490,000 
Consolidated G. & E. Co.’s., 

Little Falls, N.Y.......... 90,000 100 a 100 

Bonds .ccrcccecscccseces 75,000 te wa 100 
Bettas. ... cnccinddessccivess 4,000,000 48 51 

©  Camh, Boece. cece 4,312,000 ve % 
Equitable Gas & Fuel Co., 

Chicago, Bonds.........++ 2,000,000 1,000 101 

Fort Wayne ....2..-cccccces 2,000,000 be 7 8L 

” Dewss. ..... cove 2,000,000 ai 89 91 
Hartford ....2.. .ccctdeccvcces 750,000 25 145 
Indianapolis...... .....see0+ 2,000,000 os 115 125 

* a 2 650,000 ia 106 107 
Femaay CY.. cccscscccccccccs 750,000 20 180 je 
Lafayette bas Co., Ind..... 1,000,000 100 78 8 

Bonds ...ccces eocccccecs 1,000,000 1,000 90 91 
Louisville.......... 2,570,000 50 - 4 
Laclede, St. Louis. 7,500,000 100 4644 46% 

— eodus 2,500,000 100 7 93 

cocccccess coccccce 9,034,400 1,000 103 - 
een Canada .......008 2,000,000 100 =. 200 ; 
Newark, W. J. ,GasCo...... 1,000,000 A 200 «830 

Bonds, OS ccvcecceccccce 4,000,000 1238 130x 

New Haven.......ecccsssees 1,000,000 2% 22 w: 

Rh, CO contaccccccoccs 2,000,000 os 534g 4 

— Bon 750,000 Ee aa 
Peoples G. L. & Coke Go.. of 

pag tea iaedene shbnebeeoe 25,000,000 100 98 98lg 

bir ~ Gas i jortgage.-. OO 99,100,00 1,000 108 

Mo 100, ‘ 
Papi 2d 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 ‘a 175 
ester Gas & Elec. Co.. 2,150,000 50 a wea 

Proterred.....c eccsececes 2,150,000 50 83 si 

Consolidated 5°s........ 2,000,000 8% 9 
San Francisco, Cal. ........ 10,000,000 100 94 
St. Paul Gas Light 0.20000 1,500,000 100 49 31 

ist Mortgage 6°s........ 650,000 +s 84 87 
Extension, 6°s........- 600,000 in a os 
General Mort; , 5's 2,400,000 ‘ 88 90 
Syracuse, N. Y. ..........-. 2,500,000 25 17 19 
Bonds, ...r.ccccrocccesces 1,000 000 mM Lng 
Washington, D. C .........+ 2,000,000 2 20 
bs = tr tony wunsece S556 O00 100 nse wee 
Bonds, 5°S...000 .-- 2008 ‘ . 5 
mn, ecececeteces 550,000 50 = 200 
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DIVIDEND NOTICE. 








Orrice oF WELSBACH COMMERCIAL CoMPANY, | 

40 Wat St., New Yorx Crry, May 12, 1898 { 
The Directors have this iv declared a quarterly dividend 
of two (2) per cent. on the preferred stock, payable June 
10, 189%, to stockholders of record at the close of business 
May 31, 1898. Transfer books of the preferred stock will be 
closed from June 1 to June 10, 1898. both inclusive. Checks 


will be mailed 
1198-3 EDWARD C. LEE, Treasurer. 





DIVIDEND NOTICE. 








Orrice or THE AMERICAN Gas Company, | 
$22 S. Turrp Sr., Phila., Pa., May 18, 1898. { 


The Board of Directors of The American Gas Company have 
this day declared a semi-annual dividend of 3 per cent., or 
$3 per share, on the outstanding Capital Stock of the Com- 
pany, payable on and after June 1, 1898. 

1198-1 MORRIS W. STROUD, Treas. 


SMALL GAS COMPANIES 


In New England 
Bought and Sold. 


Address HENRY B. McDOWELL, 
60 Equitable Building, Boston, Mass. 








1192-6 


SUPERINTENDENT. 


An active man wants the management of a gas property. 
A close manager, especially expert in the handling of Lowe 
water gas machinery. Member of the American Gas Light 


Association. € 
1184-tf 








“F, J.,” care this Journal. 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5’s 
and for oae Bench of 8 retorts. 


Two Coolers, or aes. Condensers, each of 150 000 
cubic feet capacity. 
Multitubular a A shell, 36 in, diameter, with 
98 2-in, tube., 10 ft. 6 in. long. 


ites Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


gag | Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. 





Four Purifiers, 8 ft. x 6 ft. 
KEY CITY GAS CO 














1119-tf Dubuque, Iowa. 
JUST OUT. 
EXCERPTS FROM DECISIONS 


Board of Gas Commissioners of the 
Commonwealth of Massachusetts. 


A 28-page Pamphlet containing the cream of this Board's 
decisions as to the proper management of Gas Companies. 


Compiled by E. H. YORKE. Price $1. 
Postage prepaid. Address 


STEPHEN BERRY, Printer, 


37 Plum St., Portland, Me. 
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AN EXPERIENCED GAS EN- 
GINEER AND CHEMIST 


is open to accept immediate engagement ; charge of works, 
or on the road. Experience in working inclined retorts. 
First-class references and testimonials. Address 

1178 tf “M. R. 8.,” care this Journal. 
— 


SALE OF GAS and ELECTRIC LIGHT PLANT. 


The undersigned, as Receiver, will;on Tuesday, the ist day 
of May, A.D. 1898, at the north door of the Court House, in 
Girard, Crawford County, Kansas, offer for sale to the high- 
est bidder for cash at time of sale, the and electric light 
the Lesage Gas Light Coke Company, of 
bet Kansas, which comprises one-half block in the 
center of the city, with ne reremens and machinery 
thereon, and the gas and e ay systems of the city 
of Pittsburg. The Pittsburg Gas Light and Coke Company 
isa corporation with a capital stock of $100,000. The 
propert be sold subject to outstanding bonds in the 
sum of $52.500, and for not less than sufficient to pay out- 
standing Receiver’s certificates and expenses, and 
which at the time of sale will ximate $13,000. The 
gross yearly income from the plants averaged $19,000 for the 
t two years, and improvements to the amount of $10,000 
ont been added to the property di that time. The Gas 
Company has a lighting contract with city that has yet 
1 ear ie March, Tit had = prpaiation of over inane. Ti 
Kansas, 5 & po m of over I . 

It is in the center of the coal and zinc 
gion of Sou’ Kansas, and is the most ve 
and thrifty city in the State. During the year ending March, 
1897, the po. tion increased aewees of 2,000. e prop- 
erty is desirable for any one seeking that kind of investment. 
For further particulars address the undersigned, 

J. N. HODGES. Receiver, 
Pittsburg, Kansas. 








ts of 
Prttsb 


region 


1191-8t 





Hor Sale. 
A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind 








FOR SALE, 


at a bargain, 
Two 50-H P. Otto Gas Engines, 


in first-class condition. 


Address WOONSOCKET GAS CO., 
Woonsocket, R. I, 


1175-tf 











BAXTER & LYNN. 


GAS ENGINEERING 


AND 


CONSTRUCTION. 


Examination Made of Gas Properties. 


Values Ascertained, and 
Advice as to Management, 


OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 


BACKUS GAS ENGINES 








GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


{ Chicago Water Motor & Fan Co.. 101 Lake St., Chicago. 
Agts.) michell & Co., - Mas 


Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 


- 154 Congress Street, Boston, Mass | 


Our Mica Chimneys 


For Welshach Lights 
BEST IN THE WORLD. 


te o> 


Get Catalog 
and Discounts. 


mh oe 


The MICA MFG. CO 


Micasmiths, 








2 E 
MICA CHIMNEY. 
Etched Chimneys to 
Order. 


88 Fulton Street, 
N. Y. City. 





Steward’s Specials 


DURABLE, 
UNIFORM, 


AND OF 


AMERICAN 


| MANUFACTURE. 

| Samples will be cheerfully sent to Gas Companies. 
we make LAVA TIPS oF att inns. 
tHe D. M. STEWARD MFG. CO., 


CHATTANOOGA, TENN. 





= 
k 
| 
; 
i 





| 
} 





Greenfield 





W. G. & G. GR 





SCREEN Fie... D 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Stationary, Portable and Yacht 


ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


FENFIELD, EAST NEWARK, N. J 








Gas Investments in California. 





Nowhere else on this continent does such 


profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
roves the system to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 


other fuels. Seven years’ test 


the United States. 


Now is the time to invest, when the first capital will be able to 


double itself in a single year. This is also the 
dence section in the United States. 


We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 


particulars and prospectus. 


The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 


PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. 


406 Bradbury Bullding, Los Angeles, California: 


opportunity exist for 


most delightful resi- 


Lowe, Manager), 
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FACTORY: 447 to 453 West Fourteenth St. 
SOLE AGHNTS FOR BRAY BURNERS. 


SPECIALTIES. 


A Hotel Gas Range must stand an unusual 
amount of hard usage; the Burners required 
must be in proportion to size of utensils used. 
We have made a study of this Branch and fitted 
up most successfully some of the Largest Hotel 
Kitchens in America. 

The accompanying cut is a sample of our 
6-foot Vulcan Wf®ught Iron Range. We have 
made them 20 feet long and supply Gas Broilers, 
Carving Tables, Ovens, Coffee and Tea Urns, 
a Plate Warmers,.etc. Refer by permission to the 
_.; well-known Hotels in New York city, The Astor 
| House, Hoffmann House and St. Denis. 

We invitecorrespondence on this line. 


Crane & Co., New York. 


* OFFICE: 838 Broadway. 





= Siena 















snap back. 





“VICTOR” Regenerative Incandescent Gas Lamps and Mantles 


No Air Shutter, therefore no Smoked Mantles. Hot Air taken from Chimney. 
‘*“VicToR” MANTLES are the strongest and most durable on the Market. 
Address for full particulars and Illustrated Catalogue, 


VICTOR INCANDESCENT CoO., 171-173 6th Ave., N.Y. Gity. 


Impossible to 














WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


WELSBACH LIGHTS are fully 
manties and chimneys. Thousands are 


THE WILDER MANFG. co, “s - - 
©0600 0000 0000 000020000000 0000000000 000000000000000000008000 000000008008 


cristesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


or low pressure in the supply. ; 
a preeoe the ors —_ for themselves by preventing the breaking o: 
wan. Orders may given to the Welsbach Go., or sent to ourselves. 


818 Cherry St., PHILADELPHIA. 




















Iron Roof For Sale. 


Dimensions of building, 87 feet in 
width, 225 feet in length, one story 
in height ; side walls and gables of 
brick. Building designed for a 
Machine Shop, but, owing to the 
failure of the purchaser, the Iron 
Roof Trusses are now offered for 
sale at a bargain. The Roof is 
admirably adapted for a Machine 
Shop, Car Barn, Paper Mill, or for 
any other general manufacturing 
purposes. Apply to the 


Berlin Iron Bridge Company, 


EAST BERLIN, CONN. 











HIGH-PRESSURE WATER-TUBE BOILERS 


EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


Sinezle Boilers or Compact Batteries. 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Send for our New Book, ‘‘ The Generation of Power.” 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


Tele, “t226—10tn st.” new vor: GEN | Office, 716 E. [3th St., N.Y, U.S.A. 


Tele., “1229—18th St,’’ New York. 
For Cutting Cast, Wrought 


THE ANDERSON Estey Iron, Gas & Water Pipes, 


Made in all sizes, 

THE ANDERSON PIPE CUTTER 

COMPANY, Manufacturers, 
163 Liverpool st,,E. Boston,Mass 
N. Y. Office, 185 Greenwich St 
C. H. oe 
WALDO BRO 

102 Milk Street, 























t Cutter 
rying Link 


Will cut from 2 in. to 24 in. 


9 Pipe Cutting Tool : 
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WE respectfully solicit cor- 
~ respondence from every 





Gas Company interested in 
the sale of Gas Ranges, Hot 
MAES SC. TEEN SEASON OF 


a Ee 
Our lines are complete, and 





we guarantee prompt service. 


Se LET US FIGURE WITH YOU. 
THE Schneider & Trenkamp Co., 


CLEVELAND, O. CHICAGO, ILL. 








BRISTOL'S Special Trays for iron Sponge or Oxide of Iron, | -_. B HH RAN D + 
RECORDING CHURCH’S TRAYS a Specialty. SOLE IMPORTER OF THE CELEBRATED 








oy noversbe, Strongest, Most Durable, Most Basiy Repairea, | OOMMAN (Stettin-Didier) Clay Gas Retorts, 
. : ANNU | BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
re ae ‘s \\iss Stettin “Anchor” & ‘Eagle’ Brand Portland Cement 
fis on. Y AN . Fam 10 & 12 Old Slip, New York. 
Simple in Con- , \ ; 

struction, Accur- a>... 

ee wlll 
ee AMAL IRON MASS 

ee NRK IAA 





For Gas Purification. 
The Bristol Co 553-557 West Thirty-third Street, New York. Acts mmediately, and more efficiently than any other puri- 
J sy We also make the Cheapest and Strongest fying agent now in use. 


" Waterbury, Conn, | REVERSIBLE Bourep Trays In THE MARKET. | GREENPOINT CHEMICAL WORKS, 


Send for Circulars. Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 
TO WHICH IS ALSO APPENDED 
THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


mes 2 BRaNMA NW POOLS, B.C-.S. 
FIRST EDITION. 
Frice $3. For Sale by 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York City. 
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“AMERICAN GAS COMPANY 
Constructors of Coal Gas Apparatus. 


ae KLONNE-BREDEL oem, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 


Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Ereeted with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM '| P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, N on-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Wo. 118 Farwvell Avenue, -'- Milwvaukee, Wis. 








Eastern Agents: AMERICAN GAS CO., Construction Department,-222 So. 3d St., Phila.; Pa. 
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1 ~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—~AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER’ PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 












/ 


INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CO. 


Connersville, Ind. 109 Liberty St., New York. 








Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 


American Gas Light Aourual. 
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THE WESTERN GAS CONSTRUCTION €0., 


FORT WAYNE, 


Improved Lowe Water Gas Apparatus, 
Coal Gas Apparatus and iiatidiniaeie: 
Gas Valves and Flanged Specials. 
Builders of Complete Gas Works. 


WM. HENRY WHITE, 


EASTERN AGENT, 
32 Pine Street, New York. 





IN DIANA. 








Valves and Gates 


Chicago Office, 24 West 





CHAPMAN VALVE MANUFACTURING C0,, 


MANUFACTURERS OF 


for Gas, Ammonia, Water, Bi. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. 
Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &1 12 Milk Sts., Boston, Mass. 


All Work Guaranteed. 


Lake St. New York Office, 28 Platt St. 


St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 





Double and Single Gate 


HOT GAS VALVES 





Ludlow Valve Mfg. Co., 


TROY, N. Y., 
a” 


—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


Send for Catalogue. 


U.S.A. 
Valves, %” to 72 


A SPECIALTY. 





GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 
70 Bush St. Near Division Ave. Brooklyn, N. ¥. 








The Gas Engineer’s 


Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 
Price, $2.50. 


A.M. CALLENDER & CO., 22 Pine Street, N.Y. Criy 





Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 32 Pine 81., N. Y. City 





BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gzoncz Lunar. Price $12.50. 





TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OANNELS. 


By Davm A, Granam, §8vo., Cloth. Price $8. 


Orders for these books may be sent to this office. 


. Ae Me CALLENDER & CO., 
82 Pine Sr., N. Y. Crry 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834, INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 


JUNE, (898. 











| 


Table No, 2. 
Table No. 1. | NEW YORK 
FOLLOWING THE || — CITY. 
MOON. | Att Nieut 
|. Lieutine. 





Day or WEEK. 


Extin- 


: a 
Extinguish.|| Light. guist., 


Light. 








> 
= 


| 
| 
| 


1.30 AM| 3.30 AM 
2.20 | 3.30 
No I. |No L. 
No J. FuiNoL. 
NoL. |NoL. 
8.00 pm| 10.50 Pm 
8.00 11.30 
8.00 12.00 
8.00 12.30 Am 
8.00 1.00 
8.00 1.20 
8.00 1.50 
8.00 2.10 
8.00 2.40 
8.00 3.30 
8.00 3.30 
8.00 3.30 
8.00 NM! 3.30 
8.00 3.30 
8.00 3.30 
8.00 3.30 
8.00 3.30 
9.10 3.30 
9.40 3.30 
10.00 3.30 
10.30 FQ! 3.30 
3 10.50 3.30 
Tue. 11.30 3.30 
Wed. 12.00 3.30 
Thu. 30/12.50 am) 3.30 


CO +3 G Om 09 0D | Dare. 


> v0 dD d9 29 29 29 09 d9 d9 d9 29 292 
Oe St Gt Ot St Ot Gt GES St GG 





$9 $9 9 29 $0 OS 69 9 G9 Oo Go G9 9 OO EY Go S Go G9 EO OO BO GO Go Go Oo Go Go G9 Go 
I lel eel eel ee 
Ot Or Or Ot St St Or Or Ort Or Or Or Or Or Or Or Ot Or Or Or Ort Or Or Or Cr Or Or Or Or Or 


bo b9 bo bo bo bo do bs bo bo bo be 























TOTAL HOURS LIGHTING 
DURING 1898. 








By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
January ....210.40 | January. ...423.20 
February. ..186.40 | February. ..355.25 
March. .: = March 


..169.50 | September. 321.15 
October... .186.00 | October .. ..374.30 
November.. 204.30 | November ..401.40 
December. .218.30 | December. .433.45 


Total, yr. .2129.30 | Total, yr...3987.45 


= 
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Welsbach Patent Sustained. 
INJUNCTION GRANTED. 





Judge Townsend, in the United States Circuit Court for the 
Southern District of New York, has handed down a decision 
sustaining the Welsbach Light Company’s Rawson patent, and 
adjudged THE SUNLIGHT INCANDESCENT GAS LIGHT COMPANY to be 
an infringer. This Company has been enjoined from the further 
use of its method of manufacture of incandescent mantles or the 
sale or use of the same, and ordered to render an accounting. 


A further decision has been handed down by Judge Lacombe 
in the United States Circuit Court, granting a motion for a similar 
injunction against THE REX INCANDESCENT LIGHT~COMPANY. 


Every other manufacturer of incandescent mantles in the 
United States is under these decisions an infringer of this patent, 
and the Welsbach ° Light Company will proceed against them 
at once. 

We again caution gas companies and the public generally 
against the purchase of any incandescent mantle other than that 
made and sold by the Welsbach Light Company or its agents. 


Every genuine Welsbach lamp has the trade mark “ Wels- 
bach” conspicuously printed shoe ~ package and upon the 
burner itself. ‘ : : 


Dealers desiring to handle the ‘genuine article should communicate with the 


WELSBACH COMMERCIAL COMPANY, 
Drexel Building, Philadelphia. 
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The United Gas Improvement Company 


DREXEL BUILDING, PHILA., PA. 














The Standard Junior, 
The Standard Double Superheater, 


Lowe WatTER Gas APPARATUS. 




















_ Total Built and under Construction, 


280 Sets—Daily Capacity, 178,975,000 Cu. Ft. 
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ALEX. C. HumPHREvS, M, E., AartuuR @. GLasaow, M.&,, 


BANK OF COMMERCE BUILDING, Casle ADDRESS, 8 Vvicroria &rF., 
(31 wassau Srreer, LONDON & NEW YORK, LONDON, &. W., 
NEW YORK. “HUM@LAS."* @NGLAND. 


HUMPHREYS 2 GLASGOW, 


CONTRACTING AND CONSULTING : 


GAS ENGINEERS. 


2 
yA 





—S 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT, 


RITER=-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














New YORK, 33 NASSAU ST. PHILADELPHIA, 246 N. BROAD ST. CHICAGO, 64 LAKE Sr. 


suit QTREET LIGHT IN¢ COyp Ly 


——QOWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


IME NEW IMPROVED == PATENTED 
STREET LIGHT BURNER. 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. ; 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. : 









STYLE No. 97. 





STYLE No, Si. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 
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NATIONAL GAS xv WarTER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Hstimates Upon Application. 





IRWIN REW, President: and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most eiicient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY-FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


IT 1S THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 

Compensator and Bye-Pass Valves in the most compact form possible. 

little space; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 


Occupies but 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, No. 357 Canal St, New York. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture ana 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E 


Lighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & Co., 
$2 Pine St., N. Y. City. 





DOUGLAS’ FERRIC- OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting | 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. | 


Pull information, with references to many users, and prices 
delivered in any locality, furnished on application to 


HW. H.W. Douglas ("cts Company ) ANN Arbor, Mich. 





ONEILL'S OXIDE, 


(NATURAL BOG ORE) 


For Gas Purification. 


Has the Largest Annual Sale of Any Oxide 
in the World. 


GAS PURIFICATION AND CHEMICAL CO0., LTD., 


160, 161, 162 Palmerston Buildings, 
Old Broad St., London, E.C., Eng. 





These devices are all first-class. 





will be sent to any responsible 





~ ‘Parson’ 3 ieaceen Blower, 


FOR IMPROVING BAD py IN BOILERS, AND FOR BURNING BREEZI 
RB OTHER WASTE MATERIAL. 


PARSON’ S JAR BURN ER. 


COAL TAR AS FU 


PARSON’S “ATR TR JET TUBE CLEANER. 


FOR CLEANING BOILER TUBES. 


No saie 


unless satisfactory. nat the WATERTOWN STEAM BLOWER COMPANY 
H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS: FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE GOAL MINING COMPANY'S 





Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 


Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIEN TIEIC BOOKS. 





TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 


PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. L., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 

IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement; Construction, Plant and 
Machinery. $5. 

PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. , 

LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 

COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 

COAL: Its History and Use. By Pref.Thorpe. $3.50. 

THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 

HEAT A MODE OF MOTION. By John Tyndall $2.50. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 





THE MANAGEMENT OF SMALL GAS WORKS. By 
C. J. R. Humphreys. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
"Lee. 40 cents. 


GASFITTER’S GUIDE, by John Eldridge 40 cents. 
AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 ~ : 


—e OF GAS WORKS, by Walter Ralph Her 


DIGEST OF GAS CASES. ° $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


DISTILLATION OF COAL TAR AND ae 
LIQUOR. By Geo. Lunge. New edition. $12. 


TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A 
Graham. $3. 
A TEXT BOOK OF INORGANIC CHEMISTRY... By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $°.50. 


Che LISTING AND GAS PETTING. By W. P. Gerhard. 
50 cents. 
PRACTICAL PLUMBING. By P. J. Davies. $3. 


A 


GAS mterielt Sea THE CHEMISTRY OF, by W. J. A. | EL: 


Butterfield. $3.50 





AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT ; 4) Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with  Speotal Application tc 
Electric Lighting. By A. Palaz, Se 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


as TRANSMISSION OF ENERGY. By G. Knapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


"| DOMESTIC a FOR AMATEURS. By E. 


Hospitalier. 
PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATE 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


eh on and Applications. By 


$3. 


ECTRICITY, Its Theory 
John T. Sprague, M.LE 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order 


books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 


No 
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ht i '| PENN GAS COAL CO. 
DESPARD GAS GOAL, cohen deihei 


AND MANUFACTURERS OF 


COKE. 


MINES, = ©* . Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point, Baltimore, Md. 
640 Equitable Building, Baltimore, Md. 


BANGS & HORTON. 
60 Congress St., Boston. 


OFFICE, = 


ROUSSEL & HICKS, 


t AGENTS, } 
71 Broadway, N. Y. 








W.D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


‘Shaner,’ Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 





KELLER ADJUSTABLE 
COKE CRUSHER. 

mg, Si. 

<i. & Bt. Gas Li Cake on” 


Columbus, Ind, 
Correspondence Soiicited. 











GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Frice, $85.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent i 


Ae M. CALLENDER & CO., 32 Pine St., N.}. 


Coal, Carefully Screened ="< Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 

Room 720, Reading Terminal Building, Phila., Pa. 


YFointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





Epmuunp H. McCuLLouaa, Prest. CHAS. F. GODSHALL, Treas. H. C. ApAms, Sec, 


THE WESTMORELAND GOAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
"Toledo, O., and Pittsbnuren, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Citv, 
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Established 1858. incorporated 1890. 
Cuas. E. Grecory ew ee Vv. ‘Prest. & Treas. 


J.H. Gautier & Co. 


Greene & Essex Streets, 


Jersey City, N. J. 
——& ee —_— 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_20ea——_ : 

Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
-_—_—_ 2 6 a ___ 

SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


“ED. Wares, A. H. Guregs, UH. A. Pere 
President. Vice-President. Gocouiary 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 














Office, 88 Van Dyke St., Brooklyn, N. Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 
FIRE BRICK 


= 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 
This is the original coal -consuming Furnace for Retort 
Pag» oer Sol Came. Bae Se Hait-De - 
Regenerative Furnaces Benches ‘s or 9's 
erected complete. ~e 
Proprietors of the Coze System of Inclined Retorts. 


Manufacturers of $ 


ONS? bine St., St. Louis, Mo. 


B. KREISCHER & SONS, 
Office, !19 E. 23d St., New York. 
Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 









(Fire Brick 


Citar indie 

















Works, 
LOOKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WitLLIAM GARDNER w Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











HENRY MAURER & SON, 
(ESTABLISHED 1856.) 
EXCELSIOR FIRE BRICK & CLAY 
RETORT WORKS 
WORES, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d S8t., N. Y 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ftc. 
GEROULD'S IMPROVED RETORT CEMENT 
Pleats making up all ench-work joints, i blast f om 
sod aorough ina work Fly warranted 1 ik — 





CE LIST. 
In Casks, 400 to 800 pounds, af 5 cents per pound. 
In Kegs, 100 to 200 - 
In Kegs less than 100 “ 


Cc. LL. GHROUVULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ils. 


og © 
ats “ 


oo 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 kine Street, St. Louis, Mo, 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





nn .| Materials for Gas Companies} -. 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying.. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 








Taro. J. Surra, Prest. J. A. Taywor, Sec’y 
A. Lamsua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


< 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
- AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim. 
mey Tops. Baker Oven Tiles 13x 13x23 
and 10x10x2 


keg BROS., 102 MILE 8T., BOSTON, MASS 
_Sole Agents for New England ‘States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
Price, $3.00 


With Numerous Illustrations. 





A. M. CALLENDER & CO., 82 Pine Street, N. Y. City 


a 
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z<-:. | DO you wish to Know 


ef 

COXs 
: CAS-FLOW 
“COMPUTER, 









what size of Pipe to use to convey any quantity of Gas, any distance, with 
any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 
_ Price, 6.5x8 inches, in cloth case, $2.50. 


For sale by 
Oo} A. M. CALLENDER & CO., 32 Pine St.. N. Y. City. 

















Goal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hmre., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 











THE MANAGEMENT OF SMALL GAS WORKS. 


By C. Jd. R. HUMPHREYS. 


Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street. New York. 








1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, - - - - = = = $65.00. 
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DAVIS & FARNUM MFG. CO., 


| WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R'm 18, Vulcan dldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 














_4 Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
: Purifying Boxes, Center Seal or. Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS HNGINEERING COMPANY. 




















INCORPORATED, 
+ Conestoga Building, ae RGH, PA. 
m MANUFACTURERS 0 F. L. SLOCUM, Pres’t, 
“Gas Works Machinery ri all Kinds, SAM'L WOODS, See's. 
PITTSBURGH WASHER- SCRUBBER, | 





SOLE AGENTS FOR 


FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated ending 


The Erection of Bi-Product Coke Ovens 
a Specialty. 

Faux System of Recuperative Benches. all 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kert Jlurray Manufacturing Company, 
Steel Gasholder Tanks, 


Sina.e, Dovus_e AnD TRIPLE-LIFT GiASHOLDERS, 
4m— HORIZONTAL AND VERTICAL STORAGE OIL TANKS —mm. 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Garriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubs Flange, Outside Screw «Quick Opening 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


AdAadress, 


KERR MURRAY MANUFACTURING CO. 


Fort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 





Triple, Double and Single-Lift Gasholders. 


[ron Holder Tanks, 








ROOF FRAMES. 





Girders. 








BEAMS 





PURIFIERS. 














CONDENSERS. 


Scrubbers, 
Bench Castings. 


Ol STORAGE TANKS 














Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Designed and Constructed. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 


By G. LIECKFELD, C.E. 


Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Price, $31.00. 


A, M. CALLENDER & CO., 32 Pine Street, New York 
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namie RD. WOOD & CO. "=i, 


uanucactunane oF 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! GAS HOLDERS 


SOLE MAKERS OF Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 


THE MITCHELL SCRUBBER | PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


























yet es 0 , CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. cin aih cea atin @ube. 
THE HOPPER AUTOMATIC GAS GOVERNOR. _ THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. _ PLATE GIRDERS. \ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORR 
IRON FLOORS AND ROOFS. __. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark. N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 234 St. Ferries. 
NEW. YORK, Borough of Brooklyn. 














BUILDERS OF 


Gas Extoliders. 


Single and Multiple Section Gas Holders a Specialty. 
STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


‘Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 











; 7 
ILLUMINATING GAS! FUEL GAS! To Gas Companies. 
THE LOOMIS PROCESS. | wrnsucse car somnens o wrssay se: 
Sow in successful operation at Works of John Russell Cutlery Co., Turner's Falls, Mase., and Sule 9 ues prema, Gent fe cuyyie. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVIOE OLEANERS, DRIP PUMPS, and STREET 
Tne Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Pians and Estimates Furnished. Oo. A. GBF RORER, 





BURDETT LOOMIS, - - Hartford, Conn.) |S ta m. Sie oe Patie., Po 
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H. RansHaw, Prest. & Mangr. T. H. Brron, Asst. Mangr 
WILiiaM Stacey, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


a? \ Hh, THE STACEY MANUFACTURING C0 


Established 185!. 


a 

x BOAO 
Ae ae BS 
= “8s = 


—w as 
—- 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEO. SHEPARD PAGE’S SONS, 


7} Walker Tar and Carbonic Aeid Extractor. 


During the Winter months over 12,000,000 
feet of gas daily is being relieved of a// Tar 
and a large percentage of Carbonic Acid by 
the Walker Extractor. They shou!d be 
placed before all Scrubbers. !he Tar and 
Liquor Overflow Valves work automati- 


eally. Write for Circulars. 
Seo Wall Street, = = New Work City. 


































































































W. H. PEARSON, Prest. J. W. WESTCOTT, Gen'l Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND.| THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limite 


Formerly with the Continental Iron Works. 269 Front Street, East. Toronto, Canada. 


Draughtsman and Constructing Engineer. “Nguicoess or THe IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for she con Designed to: give the Greatest Efficiency when using any kin] of Oil, Anthracite Coal, Gas 
siruction of pew iterati pecial 
attention given to Patent Office drawings. House or Oven Coke. 


Utfice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 
Catalogues, Piane and Estimates Furnished*upon Application. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Planta respectfully invited. 
' Plans and Estumates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 














BUILDERS OF 


SS G ash O | d t rs Se 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES D FLOYD 8 SONS, Successors to HERRING & FLOYD, 
Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York Citv. 


Engineer's and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Condensers, Tower Scrubbers, Mechanical Scrubbe 
Pog rs, Purifiers, Malleable Iron Retort Lids, Self-Sealin 
Retort Li in nydeautic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always = hand. ua 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1.; Northern Liberties Gas Co., Phila 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Gokeries during the past 4 year's. 


LOGAN IRON WORKS, 


Brooklyn, N. ¥Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 




















BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SGRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 





The order for this Triple-Lift Holder and Steel Tank was receivea by the Logan Iron Works 
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~ THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pip ; = [+ 


and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 














Davip Leavitt Houacu, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


Inv wiped and Os raga 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 


WARREN FOUNDRY AND MACHINE 6O., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


Y CAST IRON WATER AND GAS PIPE. 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 
ee 


GEORGE —, Mangr. & Treas., 








Wake TLanoRsane Joum DOMALDOOM, Prest., Bets Bidg., Phila., Pa 
SDRUMMOND "| EMAUS PIPE FOUNDRY. 






Co 


i! 


ba BROADWAY, 


So" CAST IRON 


DONALDSON IRON COMPANY, EMAUS, PA 
AWS oy Sra, | 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND 
Also, FLANGE PIPE, aa | Posts, Etc. 





la OAS 4x0 WATER. Pip ke 
aia 


Western Office: sate — Chicago, Ills. 

















Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 


Regenerator Furnaces, 


By Mavrice Granay, C.E. 
Price $1.25. 
A. M. CALLENDER & CO., 32 Pine Street, N.Y. 


CHARLES MILLAR & SON, Selling Agents, Utic., N. Y. 
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CAST IRON PIPE and SPECIALS FOR WATER AND 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


Fittin 
Tinners’ G 


ufa f 
jo Lead. Pipe, d 
eic., and J 
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D. MCDONALD & CO., 


MANUFACTURERS OF 


Wet AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 





The amount of gas delivered for 
the coin can be instantly and 


positively changed without re=; 


moving the meter or replacing 
any parts. 








The gas registered agrees abso- 
lutely with the amount pur- 
chased by the coin. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 
511 West Twenty-first Street, 


NEW YORK. 


51, 53 & 55 Lancaster Street, 
ALBANY, N. Y. 


34 & 36 West Monroe Street, 
CHICACO. 
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_ NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 
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MANUFACTURERS 0 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
- SMETER PROVERS, PHOTOMETERS, STREET wba ETC., ETC. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES I. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 
~m— “Perfect” Gas Stoves —- 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention ‘given to Repairing METERS of all Makes. 





























FACTORY AT BRIBE, PA. 








USC ‘Acystonc Meters. 


Royersford, Pa. 











Smerican Gas Light Jonruai. 


American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 
be readily readjusted 


























when the scale of gas rates is changed. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Hite. 


a METERS REPAIRED__..» 


PREPAYMENT GAS ME TERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED 


FIELDS ANALYSIS 


E"or the ‘Year 1896G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 
































JOHN W. FIELD. Sec. & Gen. Manger. of The Cas Lt. & Coke Co., London. 
| Price, $5. For Sale by 


A. M: CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


THEODORE D. BUHL, President. CHAS. H. JACOBS, Secretary-Treasurer. 


DETROIT METER COPMPANY, 


DETROIT, MICH. 
MAKERS OF. 


GAS METERS. 


UR equipment embraces the Latest and Most 
Improved Machinery. We make our own Tin 
Plate. We claim for *“*BUHL’”’ METERS, Increased 

Durability, with probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. Comparisons in- 
vited. Meters of other Makers promptly Repaired. 


MAIL ORDERS SOLICITED. 
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JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 














ARE GAS GOMPANIES REGOMPENSED 


FOR THEIR | 


EFFORTS IN FAVOR OF 
THE OTTO GAS ENGINE ? 
Those who Wish to Know will Find an Answer in the Following Figures. 








Over 
60,000 
in 
Use. 




















The United Gas Improvement Company, by the lease of the Philadelphia Gas 
Works, derives a yearly revenue estimated at $250,000 to $275,000 
from the sale of gas consumed by OTTO GAS ENGINES exclusively in the city of 
Philadelphia, there being over 700 engines in use, ranging from I to 50 H.P. 

The Gas Companies in Greater New York derive similarly a yearly income of 
$300,000 to $330,000. 

A large number of small towns do, proportionately to their population, quite 
as well. 

Have you ever actively given US any support in our efforts in YOUR behalf? 





If not, NOW is the time to take advantage of the present revival in business to 
place the OTTO before your Consumers. 


The “OTTO” is Suited for All Power Purposes. 


THE OTTO GAS ENGINE WORKS, Phila. 


NEW YORK, 39 Cortland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 
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